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Abstract 
The world population is ageing at an increasing rate, and with ageing comes 
physiological changes, an increase in chronic medical conditions and altered 
social circumstances which increase the risk of malnutrition. This is associated 
with poor health outcomes including increased mortality, prolonged and more 
frequent episodes of hospitalisation, higher risk of falls and fractures, and reduced 
independence. 
The aims of this research were to understand how to better identify nutritional risk 
amongst community-dwelling older adults (≥ 65 years) enabling early 
intervention with the goal of preventing malnutrition. The research also aimed to 
understand what nutritional care General Practitioners (GPs) and Practice Nurses 
(PNs) may be providing to older adults as well as factors that influence food 
choices of this population. The thesis presents findings from five studies: two 
addressing the association between body mass index (BMI) and all-cause 
mortality; a study of prevalence of nutritional risk in a general practice setting; a 
survey of the experiences of General Practitioners (GPs) and Practice Nurses 
(PNs) with regards to nutritional issues amongst their older patients; and a 
qualitative investigation of the attitudes of older adults to nutrition.  
A meta-analysis of studies analysing the BMI mortality relationship amongst 
older adults, including nearly 200,000 individuals from 32 studies, found that a 
BMI of 23 – 30.9 kg/m2 was associated with lowest all-cause mortality. Further 
analysis which directly compared BMI mortality association for younger adults 
with older adults utilising eight cohort studies that spanned the whole adult age 
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range from 20 years to 102 years of age found that the association between the 
two groups differed. Mortality increased at BMIs below 22 kg/m2 for the older 
population. This was not seen in the younger population, where mortality did not 
increase within the lower range of BMI. These results confirm that the World 
Health Organisation (WHO) healthy weight range (BMI 18.5 kg/m2 – 24.9 kg/m2) 
is not applicable to older adults. 
The study of nutritional risk in a general practice setting identified 16% of 225 
patients aged over 75 years, attending for a health assessment as being at risk of 
malnutrition using a validated screening tool, the Mini Nutritional Assessment 
(MNA®). The screening tool was included in the electronic data collection tools at 
the practice and administered by practice nurses. The mean BMI of this group 
was 23.7 kg/m2 which although lower than the well-nourished group is within the 
WHO healthy weight range. Only 13% of the at-risk group had a BMI in the 
underweight range. Importantly, PNs who conducted the screening, found the 
process to be simple and easily incorporated into their assessments suggesting that 
it is feasible to include nutrition screening as routine practice. 
Building on this, an on-line survey of 21 GPs and 24 PNs found that 89% had 
encountered nutritional issues amongst their older patients in the previous three 
months which included weight issues, specific nutrient deficiencies, and poor 
quality diets. Over one third (37%) of respondents stated that the WHO healthy 
weight range was appropriate, suggesting that confusion persists around the best 
weight for older adults. 
Finally, the qualitative study of older adults found that nutrition remains 
important to them. One on one semi-structured interviews with twelve 
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participants aged between 75 and 89 years found that dietary restrictions were 
often self-imposed without guidance from a health care professional. Whilst 
family, friends and media were sources of nutrition information, if specific dietary 
advice was required, the GP was identified as the first point of contact, 
underlining the importance of GPs having suitable knowledge of nutrition and 
ageing. 
In summary, there is strong evidence that the BMI mortality relationship differs 
for older adults, having implications for clinical practice. The research has also 
shown that nutritional risk is common among older people attending their general 
medical practice and nutrition issues are often seen by doctors and nurses in this 
setting. The primary care setting provides an opportunity for both nutrition 
screening and advice but there may be knowledge gaps of the general 
practitioners and practice nurses which need to be addressed in order to meet the 
needs of their older patients. To improve the nutrition of older adults, with the 
aim of improving health outcomes, guidelines and education programs are 
required for GPs and PNs to understand, identify and manage nutritional risk of 
older adults. Further work is also required to assess the most effective 
interventions in a community setting.  
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Chapter One:  Literature Review 
1.1 The ageing population 
The ageing population is a global phenomenon and by 2050, it is expected that the 
proportion of the world’s population aged over 60 will double to 22% (World 
Health Organisation, 2015a). In Australia, older adults are defined as aged 65 
years or older and represent nearly 15% of the population (3.45m people) 
(Australian Bureau of Statistics, 2014), with  approximately 94% residing in the 
community. Over the next 40 years, the number of people aged over 85 years is 
expected to more than double from approximately 2% of the population to nearly 
5% representing a significant cost to the community due to a decline in economic 
growth and greater demand for health and aged care services (The Treasury, 
2015).  
As age increases, so does chronic disease resulting in older adults frequently 
accessing health services. Over one million older Australians access some kind of 
care services annually, mostly provided in their own home (Productivity 
Commission, 2011). During 2005-6, approximately 25% of attendances at general 
practitioners (GPs) were by older people (over 65 years), and for older people the 
average number of visits is twice that of younger Australians (Britt et al., 2015). 
Pharmaceutical expenditure increases in older age groups, and hospitalisations in 
older age groups are significantly higher than for younger age groups (Australian 
Institute of Health and Welfare, 2007). Length of hospital stay also increases with 
increasing age (Karmel, Hales, & Lloyd, 2007). 
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The majority of older Australians live in private dwellings, and around 70% of 
those aged over 85 years continue to live in a private household, with almost half 
living alone (Australian Institute of Health and Welfare, 2009). In the report, 
Ageing and Aged Care in Australia (2008), the Australian government 
acknowledged that “most people prefer to stay in their own homes. Whenever 
possible, community care assists people to remain at home despite the effects of 
ageing” (Department of Health and Ageing, 2008 p19). The Australian 
Government is committed to encouraging and supporting older people to live full, 
active and independent lives through its ageing and aged care programs. To this 
end, a wide range of service packages are funded to provide assistance to older 
Australians living in the community, costing in excess of $3.8b AUD per annum 
(Australian Institute of Health and Welfare, 2015b). 
It is well documented that promoting a healthy lifestyle, in particular reducing 
overweight and obesity, is a vital strategy in preventing chronic disease and 
reducing health care costs. Many of the health problems of older age are the result 
of these chronic conditions, and it is acknowledged that good nutrition can have 
important benefits for health and well being even at very advanced ages (WHO, 
2015b). However, ageing presents new health issues and with changes in food 
intake and dietary habits, malnutrition can become a significant health risk for this 
population. 
1.2 The relationship between ageing and nutrition 
Increasing age impacts on an individual’s nutritional status in a number of ways. 
With ageing, physiological changes to appetite control mechanisms (Morley, 
2013), absorptive and digestive capacity (Soenen, Rayner, Jones, & Horowitz, 
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2016) and metabolic rate (Henry, 2000) contribute to a change in food intake and 
the body’s ability to deal with that intake. Additionally, social factors, 
psychological factors and medical factors all impact on the ability and desire to 
eat (Ahmed & Haboubi, 2010). These factors have been described extensively and 
are summarised in Table 1.1. 
Table 1.1 Factors influencing nutrition in older patients. 
Social Psychological Medical 
Poverty 
Isolation 
Inability to shop, 
prepare and cook meals 
Delirium 
Depression 
Anxiety 
Alcoholism 
Bereavement 
Dementia 
Cardiac / respiratory / 
gastro-intestinal disease 
Endocrine disorders 
Infection 
Malignancy 
Physical disability e.g. 
arthritis 
Poor dentition 
Medications  
Adapted from Ahmed & Haboubi, 2010 (Ahmed & Haboubi, 2010) 
1.2.1 Nutrient requirements and intake 
Normal ageing is associated with both a change in energy intake and energy 
requirements. Morley (1997) termed the normal physiological changes that 
contribute to this reduced intake as the ‘anorexia of ageing’ (Morley, 1997). The 
possible mechanisms responsible are complex and poorly defined. According to 
Morley, they include a reduced sense of taste and smell; changes in 
neurotransmitter activity or sensitivity influencing response to food; gastro-
intestinal factors such as alterations in gut peptides (cholecystokinin, 
neuropeptide Y), and leptin; and increased circulating cytokines. 
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Nutritional studies across different aged adults have shown that older adults tend 
towards a lower energy intake (de Groot & van Staveren, 2002), smaller meals, 
slower eating and reduced physical activity (De Castro, 1993). According to the 
Australian Health Survey 2011-2012, daily mean energy intake decreased from 
8.3MJ for adults aged 51-70 years to 7.3MJ for those over 70 years. Both males 
and females aged over 70 years were less likely than younger adults to meet their 
requirements for protein, riboflavin and vitamin B6 (Australian Bureau of 
Statistics, 2015). For example, nearly 14% of males aged over 70 years did not 
meet the Estimated Average Requirement (EAR) for protein compared with 0.2% 
of males aged between 31 and 50 years. These findings are consistent with other 
international data. Using a modified diet history method, the SENECA 
longitudinal studies from Europe also found a reduction in average energy intakes 
amongst a cohort of 2586 adults aged over 70 years (de Groot & van Staveren, 
2002). Average energy intake reduced by 0.6 MJ/day in men and 0.4 MJ/day in 
women over the first four years of follow up. Further analysis of a sub-group of 
participants indicated that up to 46.8% had an inadequate intake of at least one 
nutrient and even at energy intakes of over 6300kJ, up to one quarter had an 
insufficient intake of at least one nutrient (de Groot, van den Broek, & van 
Staveren, 1999). A smaller study of 208 Irish adults aged over 64 years found that 
despite an adequate energy intake, over one third did not meet the EAR for folate, 
calcium or magnesium (Power et al. 2014). With regards to protein intake, 
Tieland and colleagues found that community dwelling Dutch elderly averaged 
1.1 ± 0.3g/kg body weight/day, but 10% consumed less than 0.7g/kg body 
weight/day (Tieland, Borgonjen-Van den Berg, van Loon and de Groot, 2012). 
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Energy requirements reduce with age due to a reduction in lean body mass and a 
reduced level of physical activity, therefore the changes in energy intake 
described above may assist in achieving energy balance and weight maintenance. 
However, requirements for most other nutrients remain the same, with 
requirements for protein, riboflavin, vitamin B6, calcium, and vitamin D 
increasing in older age groups (National Health and Medical Research Council, 
2005) making the quality of diet more important with an overall reduction in food 
intake resulting in nutritional needs potentially being unmet. 
1.2.2 Factors influencing food intake 
Medical Factors 
With increasing age, the prevalence of chronic disease and disability also 
increases. Whilst over 70% of older Australians in private households rate their 
health as good, very good or excellent (Australian Bureau of Statistics, 2013a), 
over 50% report some kind of disability that include effects on physical activity. 
Dementia, arthritis, and Parkinson’s disease are among the common causes of 
disability in older Australians (Australian Institute of Health and Welfare, 2010). 
Nationally, the Australian Institute of Health and Welfare (AIHW) estimates that 
dementia affects approximately 9% of Australians over the age of 65 but 
increases to 30% in those over 85 years (AIHW, 2014). The majority of people 
living with dementia are living in the community, rather than in cared 
accommodation. 
Disease and disability can impact on nutrition in a number of ways. These include 
unnecessarily restrictive diets which may be detrimental to nutritional status 
(Buckler, Kelber, & Goodwin, 1994; Darmon, Kaiser, Bauer, Sieber, & Pichard, 
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2010); difficulty with activities of daily living resulting in restricted capacity to 
shop, prepare or eat meals (Anyanwu, Sharkey, Jackson, & Sahyoun, 2011; 
Sharkey, 2004); and poly-pharmacy resulting in medication side effects, drug 
nutrient interactions and poorer nutrient intake (Heuberger & Caudell, 2011). 
A common but often undiagnosed condition is dysphagia. It has been estimated 
that 15% of older adults suffer from dysphagia (Sura, Madhavan, Carnaby & 
Crary, 2012) however this is from self-reported data of swallowing difficulties 
rather than from diagnostic tests, therefore the true prevalence may be higher. 
Prevalence of dysphagia is also much higher amongst older adults with 
neurological conditions such as stroke and Parkinson’s disease (Takizawa, 
Gemmell, Kenworthy & Speyer, 2016). Difficulty with swallowing (and chewing) 
result in food and fluid restrictions which impact on nutritional intake and can 
result in malnutrition. Dysphagia has been found to be a significant risk factor for 
malnutrition (Moreira et al, 2016) and in turn the loss of muscle mass associated 
with malnutrition can have a negative impact on swallowing function. 
Of particular concern in ageing, cognitive decline and dementia can have a 
significant impact on nutritional status as they are associated with memory loss, 
confusion, and perceptive and sensory losses all of which affect a person’s ability 
to prepare, eat and enjoy food (Shatenstein, Kergoat, Reid, & Chicoine, 2008). 
International studies have shown an association between mild stage dementia and 
increased dietary dependency (Shatenstein, Kergoat, & Reid, 2007) and even in 
early dementia there is evidence that food intake is reduced contributing to weight 
loss and increased nutritional risk (Holm & Söderhamn, 2003; Shatenstein et al., 
2007). It has also been hypothesised that weight loss may be a risk factor for 
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dementia due to nutritional deficiency, and leptin reduction facilitating cognitive 
damage (Sergi, De Rui, Coin, Inelmen, & Manzato, 2013). This suggests the 
importance of identifying weight loss early to investigate possible causes and 
appropriate interventions. 
Social Factors 
Social isolation and financial disadvantage can pose increasing problems amongst 
older people resulting in reduced access to and ability to afford food. In Australia, 
31% of males over the age of 65 reported having no face to face contact with 
family or friends outside their household on a weekly basis, while 5% report no 
contact at all (AIHW, 2007). Social isolation may contribute to nutritional 
deficiency as eating with others has been shown to result in increased energy and 
macronutrient intake (Castro & Castro, 1989). However findings in this area have 
been inconsistent and there may be gender differences with males being more 
vulnerable to social isolation than females (Hanna & Collins, 2015; Payette & 
Shatenstein, 2005).  
Financial conditions also change for older people as they retire and often become 
dependent on pensions as their primary income source. In Australia, the median 
weekly disposable (household) income reduces from $925 for adults between 55 
and 64 years to less than $594 for adults aged 65 years or over (Australian Bureau 
of Statistics, 2012). Those on pensions have been found to spend a greater 
proportion of their weekly income on food and non-alcoholic beverages, 20% 
compared with 15% for those not receiving pensions or government allowances 
(Australian Bureau of Statistics, 2011). Although food insecurity appears to be 
less prevalent amongst older Australians compared with younger Australians, a 
survey of 3000 adults (aged 49 years or older) in Australia found that 8.4% of 
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participants aged over 70 years reported being food insecure, with one of the 
characteristics being reliant on a pension (Russell, Flood, Yeatman, & Mitchell, 
2014). 
Psychological factors 
Depression is estimated to affect 10-15% of older Australians living in the 
community (Anstey, von Sanden, Sargent-Cox, & Luszcz, 2007; AIHW, 2015a). 
A link between depression and nutritional risk has been identified in a number of 
cross sectional studies (Cabrera, Mesas, Garcia, & de Andrade, 2007; Torres, 
McCabe, & Nowson, 2010; van Bokhorst-de van der Schueren et al., 2013; 
Yoshimura, Yamada, Kajiwara, Nishiguchi, & Aoyama, 2013) and many of the 
risk factors for depression such as loneliness, bereavement, lower socio-economic 
status and physical disability (Almeida, 2014) are the same as for malnutrition. 
Depression is one of the commonest causes of weight loss in older adults 
(Morley, 2013) and in the large American Health, Ageing and Body Composition 
(Health ABC) Study, depression was found to be an important contributor to poor 
appetite in older adults (Lee et al., 2006). Similarly, a study of Italian elderly, 
found that depression was more common in the group with anorexia compared 
with the group without anorexia (Landi et al., 2010). A study of 464 community-
dwelling French elderly found that depression may influence nutritional status 
through an effect on pleasure of eating, with the investigators suggesting that 
early treatment of depression which can enhance pleasure, may assist in 
maintaining better nutritional status (Bailly, Maître, & Van Wymelbeke, 2015). 
Anti-depressant treatment has been shown to be associated with weight gain, 
increase in serum albumin and an improvement in nutritional risk score over a 
period of three months (Thomas, Hazif-Thomas, & Clement, 2003). 
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1.3 Malnutrition 
Malnutrition is defined as ‘a state of nutrition in which a deficiency or excess (or 
imbalance) of energy, protein and other nutrients causes measurable adverse 
effects on tissue, body form (body shape, size or composition) and function and 
clinical outcome’ (Watterson, 2009). For the purposes of this thesis, malnutrition 
refers specifically to nutrient deficiency which can result from starvation, disease 
or ageing. 
One of the difficulties in estimating the prevalence of malnutrition is the lack of a 
gold standard measurement or method of assessment. Malnutrition diagnosis 
requires assessment of anthropometric, biochemical, and dietary parameters, and 
prevalence studies have used different criteria for defining malnutrition. Most 
prevalence data is based on one or a combination of the following: results of a 
validated nutrition assessment tool such as the Mini Nutritional Assessment 
(MNA®), or the Subjective Global Assessment (SGA); weight loss of 5-10% in 
preceding three to six months (Stratton, Green, & Elia, 2003); and low BMI 
defined using variable cut points (Raynaud-Simon, Revel-Delhom, & Hébuterne, 
2011; Stratton et al., 2003). 
1.3.1 Consequences of malnutrition 
Malnutrition in older people has been shown to be associated with an increased 
risk of mortality (Cederholm, Jägrén, & Hellström, 1995; Rasheed & Woods, 
2013; Stratton, King, Stroud, Jackson, & Elia, 2006), hospitalisation and an 
increased length of stay (Feldblum et al., 2009), falls and fractures (Vivanti, 
McDonald, Palmer, & Sinnott, 2009), development of pressure ulcers (Banks, 
Bauer, Graves, & Ash, 2010), prolonged wound healing (Guo et al., 2010; 
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Haydock & Hill, 1986) and institutionalisation (Kendig, Browning, Pedlow, 
Wells, & Thomas, 2010; Payette, Coulombe, Boutier, & Gray-Donald, 2000). A 
systematic review by Marshall and colleagues (2014) which investigated the 
impact of malnutrition during rehabilitation on outcomes following discharge to 
the community, found that malnutrition was inversely associated with function 
and quality of life and positively associated with risk of institutionalisation, 
hospitalisation and mortality (Marshall, Bauer, & Isenring, 2014). Poor outcomes 
are obviously also associated with higher costs. A United Kingdom economic 
analysis has suggested that the cost of managing a malnourished patient in the 
community over six months is 2.3 times that of managing a non-malnourished 
patient as the malnourished patients had more GP consultations and more 
hospitalisations (Guest et al., 2011). This finding is consistent with a study from 
Germany which found that community-dwelling adults aged between 55 and 74 
years with a low nutritional index score had 47% higher total costs and 27% 
higher pharmaceutical costs over a follow-up period of 10 years. (Baumeister et 
al., 2011) 
In community-dwelling elderly, a longitudinal study from Norway of over 3000 
adults aged 65 to 87 years has shown that an increasing risk of malnutrition 
measured using the Malnutrition Universal Screening Tool (MUST), was 
associated with a significant reduction in health-related quality of life scores 
(Kvamme, Olsen, Florholmen, & Jacobsen, 2011). This confirms findings from a 
smaller Canadian study (Keller, Ostbye, & Goy, 2004) that nutritional risk was an 
independent predictor of changes in health-related quality of life over an 18 
month period. Australian longitudinal data has also shown a low BMI (<20) to be 
a predictor of entry to residential care, particularly among older women (Kendig 
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et al., 2010). These are important findings as according to one Australian study, 
loss of independence and nursing home entry is a significant fear for older 
Australians, second only to their fear of losing physical health (Quine & Morrell, 
2007).  
1.3.2 Identification of malnutrition 
Due to the difficulties in diagnosis, health care professionals often fail to 
recognise malnutrition and therefore commence intervention late when it is more 
difficult to reverse. A German study by Volkert et al (Volkert, Saeglitz, 
Gueldenzoph, Sieber, & Stehle, 2010) showed that in a sample of 205 geriatric 
patients admitted to hospital, 25% were malnourished according to Subjective 
Global Assessment, however only 6.4% were classified as malnourished when 
assessed by physicians’ clinical judgement. Less than half of the patients had their 
weight recorded and none had BMI calculated. This poor recognition of 
malnutrition by health practitioners has been documented in other studies of older 
patients in both acute and residential aged care settings, internationally and in 
Australia (Adams, Bowie, Simmance, Murray, & Crowe, 2008; Gout, Barker, & 
Crowe, 2009; Suominen, Sandelin, Soini, & Pitkala, 2009). These studies suggest 
that both medical and nursing staff fail to identify malnutrition. In one Australian 
study (Adams et al., 2008), this failure resulted in less than 10% of patients with 
risk factors for malnutrition being referred to a dietitian, and in a Finnish study, 
only 15% of malnourished patients were identified by nursing staff and only one 
in six patients with malnutrition received nutritional supplements (Suominen et 
al., 2009).  
There is little data on recognition of malnutrition in community settings and there 
is no standard practice either nationally or internationally for nutrition screening 
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or monitoring by primary health care providers. The high rates of malnutrition 
detected in older people on admission to hospital or at presentation to emergency 
departments (Adams et al., 2008; Middleton, Nazarenko, Nivison-Smith, & 
Smerdely, 2001; Pereira, Bulik, Weaver, Holland, & Platts-Mills, 2015; Vivanti et 
al., 2009) suggest that under-nutrition may be highly prevalent in the community. 
1.3.3 Malnutrition versus risk of malnutrition 
The concept of malnutrition risk has arisen from the recognition that malnutrition 
can be difficult to treat and therefore identifying those with risk factors is likely to 
assist in management. Someone at risk of malnutrition may not actually be 
malnourished (Weekes, Elia, & Emery, 2004), but has some characteristics that 
are associated with malnutrition and therefore, left untreated may progress to a 
malnourished state (Guigoz, Vellas, & Garry, 1996). Simply being at risk of 
malnutrition, rather than malnourished has also been shown to be associated with 
adverse health outcomes such as mortality, falls, hospitalisations, and increased 
length of stay (Charlton et al., 2010; Saletti et al., 2005; Visvanathan et al., 2003). 
To assist with identification of those at risk of malnutrition, a number of 
screening tools have been developed including the Malnutrition Universal 
Screening Tool (MUST), Mini Nutritional Assessment Short Form (MNA®-SF), 
Malnutrition Screening Tool (MST), and Australian Nutrition Screening Initiative 
(ANSI). 
1.3.4 Management of malnutrition 
Once a person has been identified as malnourished or at risk of malnutrition, 
management strategies can be put in place to improve or prevent deterioration of 
nutritional status.  Studies of interventions to manage malnutrition are difficult to 
compare due to differing criteria for diagnosing malnutrition, differing durations 
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of intervention, short follow-up periods, and varying outcome measures. To date, 
nutritional interventions have included individualised dietetic care, food 
fortification, oral nutrition supplements and modification of eating environment, 
for example, communal dining or protected meal times in institutional 
environments. 
A 2009 Cochrane review of protein and energy supplementation in elderly people 
at risk from malnutrition included 62 trials, most of which included patients 
classified as malnourished and at risk of malnutrition (Milne, Potter, Vivanti, & 
Avenell, 2009). The review concluded that nutrition intervention usually in the 
form of commercial nutritional drinks achieved a small but consistent weight 
gain, with some evidence of a reduction in complications. A significant reduction 
in mortality (RR 0.79, 95% CI 0.64 to 0.97) was seen in trials in which 
participants (n=2461) were defined as undernourished. However, of the 62 trials 
included in the review, many were considered to be of poor quality due to 
inadequate size, methodology (malnutrition being defined poorly, observers not 
blinded to treatment, inadequate reporting of participant numbers) and outcome 
measures. Although function was often included as a secondary outcome, 
definitions varied, and outcome analysis on an intention to treat basis was 
generally lacking in the studies. 
1.4 Identifying nutritional risk in the elderly 
Due to the physiological, cognitive and psychosocial factors outlined above, older 
adults are at greater nutritional risk than their younger counterparts. Malnutrition 
in older people has been shown to be difficult to reverse which is why early 
intervention is important (Hébuterne, Broussard, & Rampal, 1995; Hébuterne, 
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Schneider, Peroux, & Rampal, 1997). Nutrition risk screening offers an 
opportunity to intervene before malnutrition occurs.  
The American Society of Parenteral and Enteral Nutrition (ASPEN) describes 
nutrition screening as “a process employed to identify patients who are at 
nutritional risk and who would be served by further nutrition assessment and 
intervention” (Jensen, Compher, Sullivan, & Mullin, 2013). Nutrition screening 
has been recommended across all health care settings by international and 
national nutrition organisations to allow early identification of nutritional risk 
(Kondrup, Allison, Elia, Vellas, & Plauth, 2003; National Institute for Health and 
Care Excellence, 2012; Watterson, 2009).  
When nutrition risk screening is implemented and followed up with 
implementation of a management plan including appropriate interventions when 
required, nutritional status and outcomes such as length of stay can be improved 
(Holyday et al., 2012; Kruizenga et al., 2005). Whether this improvement in 
nutritional status results in improved functional outcomes remains unclear. 
1.4.1 Nutritional Risk Screening Tools 
There are now a plethora of nutrition screening tools that have been developed 
with the aim of identifying those at risk of malnutrition who might benefit from 
full nutrition assessment and intervention. An overview of commonly used 
screening tools can be found in Appendix A. Phillips and colleagues conducted a 
literature review to evaluate ten nutritional screening tools for use specifically in 
community-dwelling older adults on the basis of reliability, validity and 
acceptability, and inclusion of a treatment action plan (Phillips, Foley, Barnard, 
Isenring, & Miller, 2010). Of the tools evaluated, the authors concluded that the 
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Mini Nutritional Assessment Short Form) MNA®-SF appeared to be the most 
appropriate for the community setting based on its validity, reliability, sensitivity 
and specificity testing, although they suggested that further validation and 
reliability testing would be beneficial. For example, test-retest and inter-rater 
reliability data was lacking. The Malnutrition Universal Screening Tool (MUST) 
and Seniors in the Community: Risk Evaluation for Eating and Nutrition 
(SCREEN II) also had evidence to support their use. 
The MNA® was originally developed in 1990, specifically to assess the nutritional 
status of people aged over 65 years and to add a nutrition component to the 
Comprehensive Geriatric Assessment. It comprised 18 questions in the domains 
of anthropometry, dietary intake, appetite, functionality, cognition and subjective 
assessment of health. The tool was validated in three studies involving more than 
600 subjects (Guigoz et al., 1996) and has since been recognised as the most 
extensively evaluated screening tool across a variety of settings, both institutional 
and community-based (Green & Watson, 2006). The European Society for 
Clinical Nutrition and Metabolism (ESPEN) include the MNA® as a preferred 
screening tool for the elderly (Kondrup et al., 2003). In 2001, in response to 
feedback that the MNA®  was too long and time consuming to be used in health 
care settings, a six question short form was developed by identifying the questions 
with the highest sensitivity, specificity and correlation to the full MNA®  
(Rubenstein, Harker, Salva, Guigoz, & Vellas, 2001). The new MNA®-SF was 
designed to act as a nutrition screen with those being identified as ‘at risk’ 
undergoing the full MNA®. In 2009, the MNA®-SF was revalidated using pooled 
data from 12 previously published papers and was further revised to include use 
of calf circumference as an alternative to BMI, and to include a new classification 
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of malnourished when the score was less than seven (in addition to the previous at 
risk and well-nourished categories) (M. J. Kaiser et al., 2009). The revised 
MNA®-SF is now simply referred to as the MNA®. 
1.4.2 BMI as a measure of nutritional status in the elderly 
Weight status is usually a component of nutrition screening and assessment, and 
may be used on its own to guide nutrition intervention, but an appropriate BMI 
for older people has been the subject of considerable debate. The World Health 
Organisation (WHO) defines a healthy body weight range for adults as a body 
mass index (BMI) between 18.5 and 24.9 kg/m2. However this range has been 
based on studies of young to middle aged adults and its applicability to older 
adults is questionable. The most recent Australian Dietary Guidelines (National 
Health and Medical Research Council, 2013a) suggest the upper range of BMI for 
healthy adults may be more appropriate for older adults, however a variety of 
other cut-off points have commonly been used (Raynaud-Simon et al., 2011).  
Two systematic reviews of studies that have examined the relationship between 
mortality and BMI in older adults (Heiat, Vaccarino, & Krumholz, 2001; Janssen 
& Mark, 2007) have found that a BMI in the overweight range, i.e. 25–29.9 kg/m2 
is not associated with an increase in all-cause mortality. These reviews focus on 
the risks associated with a high BMI, with less emphasis on the risks associated 
with a BMI at the lower end of the ‘healthy’ weight range. One longitudinal study 
by Kvamme et al (2011) of more than 16,000 adults aged 65 years or over living 
in Norway found the lowest mortality at a BMI of 25-29.9 kg/m2 in men and 25-
32.4 kg/m2 in women, whilst mortality risk increased by 20% with every 2.5 
kg/m2 decrease in BMI below 25 kg/m2 (Kvamme, Holmen, et al., 2011). This 
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suggests that not only is the upper end of the normal weight range overly 
restrictive for older adults, being within the normal range may actually be 
associated with greater mortality risk. However the debate regarding whether the 
BMI mortality relationship differs according to age continues as the finding of 
greater mortality at lower BMIs is often attributed to the inclusion of smokers and 
the existence of pre-existing disease. Therefore, a closer analysis of the 
relationship accounting for these factors is required. 
It has also been suggested that in the elderly, unintentional weight loss may be a 
more important predictor of morbidity and mortality than weight or BMI alone 
(Arnold, Newman, Cushman, Ding, & Kritchevsky, 2010; Dey, Rothenberg, 
Sundh, Bosaeus, & Steen, 2001; Locher et al., 2007; Somes, Kritchevsky, Shorr, 
Pahor, & Applegate, 2002). An Australian longitudinal study has demonstrated an 
association between 10% weight loss over two years and an increased risk of 
functional and mobility limitations (Bannerman et al., 2002). However, Atlantis et 
al (2010) failed to show a similar association between weight loss and mortality 
risk in a group of older Australian adults (Atlantis, Browning, & Kendig, 2010). It 
may be that initial weight status influences the effect of weight loss on health 
outcomes but more research is required to clarify this relationship. Clarification of 
a healthy BMI would assist health care professionals and others involved in the 
care of older people to target appropriate nutrition interventions for those at 
greatest risk. 
  
Chapter 1: Literature Review 
18 
 
1.5 Community-dwelling older adults 
1.5.1 Nutritional status 
Malnutrition rates amongst community-dwelling elderly are lower than amongst 
older people in acute or long term care. As previously described, one of the 
difficulties of comparing prevalence data is that definitions and diagnostic tools 
used to classify nutritional status vary. However, it has been estimated that up to 
6% of older people in the community may be malnourished with  32% at risk of 
malnutrition. These figures were derived from a combined international database 
of studies using the MNA® to diagnose malnutrition (Kaiser et al., 2010). A large 
Spanish cross-sectional study of 22,007 adults with a mean age of 75.2 years 
found the prevalence of malnutrition, based on MNA results to be 4.3%, and risk 
of malnutrition was 25% (Cuervo et al., 2009). A more recent German study of 
the prevalence of malnutrition in older people (Kaiser et al., 2011) found that 
none of their cohort of 272 participants were malnourished, and 11% were at risk 
of malnutrition. This lower prevalence is probably due to the sample, who were 
recruited through advertising and posters in doctor’s surgeries calling for 
volunteers, leading to a generally ‘well’ population. However, a prevalence of 
11% for risk of malnutrition still represents a group of people who may progress 
to malnutrition and be at risk of poorer health outcomes in the future.  
Nine Australian studies have assessed nutritional risk in the community (Table 
1.2). In 1145 Home and Community Care (HACC) eligible older clients in 
Queensland, nutrition screening was conducted using a modified version of the 
MST, and 15% (n=170) of clients were found to be at risk of malnutrition (Leggo, 
Banks, Isenring, Stewart, & Tweeddale, 2008). Of the 75 who agreed to further 
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dietetic assessment using the SGA, 57 were assessed as malnourished, 
representing 5% of the total population.  
Five studies used the MNA® to assess nutritional status, one in an outpatient 
rehabilitation setting (Kaur, Miller, Halbert, Giles, & Crotty, 2008), one in a 
group of older caregivers (Torres et al., 2010), two in groups receiving home care 
services (Rist, Miles, & Karimi, 2012; Visvanathan et al., 2003) and one in a 
general practice setting (Hamirudin et al., 2014). Amongst 229 rehabilitation 
patients, generally post stroke, orthopaedic surgery or other trauma, 5% were 
malnourished and 58% at risk of malnutrition. In a smaller study of nutrition of 
older caregivers (n=76), 21% were identified as being at risk of malnutrition. The 
original MNA®-SF version which was used in this study, only defines participants 
as well-nourished or at risk of malnutrition, so it cannot be determined whether 
any of these subjects were actually malnourished. Interestingly, the mean BMI in 
both of these populations was 27kg/m2, which if used as an independent marker 
of nutritional status would not identify nutritional problems. Amongst the 250 
domiciliary care clients, 38.4% were at risk of malnutrition and 4.8% were 
malnourished, similar to the group receiving home nursing care. Hamirudin and 
colleagues (2014) assessed nutritional risk in patients aged over 75 years 
attending their general medical practice. Of the 143 patients included 26.6% were 
found to be at-risk of malnutrition, with a further 4.2% classified as malnourished. 
No further details of the groups were described. 
Another study assessed 126 older people presenting to a hospital emergency 
department (Vivanti et al., 2009). Using the SGA, 15% were malnourished which 
was associated with an increased risk of self-reported falls over the previous six 
months and five times the risk of being admitted to hospital. 
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The Australian Nutrition Screening Initiative (ANSI) was used to assess 
nutritional risk among 92 community-dwelling elderly in New South Wales 
identifying 57% of respondents as having a moderate or high level of nutritional 
risk (Burge & Gazibarich, 1999). More recent studies have found that the ANSI 
may overestimate nutritional risk (Brownie, Myers, & Stevens, 2007; Phillips et 
al., 2010), limiting the accuracy of these results, however some of the individual 
questions asked provide insights into the nutrition-related characteristics of this 
group. For example, of the respondents, 45% reported eating alone most of the 
time, 15% reported involuntary weight change of 5kg in six months (although not 
specifically weight loss), and 4% reported not always being able to shop, cook or 
feed self.  
These cross-sectional studies estimate total prevalence of risk of malnutrition and 
malnutrition (combined) to be between 15% and 63% in small groups of 
community-dwelling elderly. Variation in prevalence rates is most likely due to 
the varying diagnostic criteria and different populations being studied. With 
approximately 2.9 million older adults in Australia living in private dwellings, 
these prevalence rates equate to anywhere from 435,000 to 1.8 million people at 
nutritional risk.
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1.5.2 Predictors of poor nutrition in the community 
Given the difficulty in treating malnutrition in older individuals, understanding 
risk factors or predictors of poor nutrition amongst community-dwelling 
individuals might assist in developing cost-efficient strategies to prevent 
nutritional decline. 
A recent systematic review of the literature investigating determinants of 
malnutrition in community-dwelling older adults looked at a range of potential 
factors, finding a strong association with poor appetite and a moderate association 
for edentulousness, hospitalisation and poor self-reported health (van der Pols-
Vijlbrief, Wijnhoven, Schaap, Terwee, & Visser, 2014). Surprisingly the authors’ 
best evidence synthesis found no association with social factors including having 
few friends, living alone, loneliness or death of a spouse. However, there were 
few included studies that assessed these determinants and they tended to be of 
lower quality. Two studies published since this review have found associations 
between nutritional risk and social factors such as living alone, low social 
support, inability to shop or prepare meals (Donini et al., 2013; Ramage-Morin & 
Garriguet, 2013). These variable results may be explained by the fact that the 
impact of living alone is influenced by gender and socio-economic factors. A 
review of the literature looking specifically at the impact of living alone on 
nutrition and health outcomes found that living alone was associated with a higher 
likelihood of unhealthy dietary patterns with men being more likely to be at 
greater risk of undesirable intakes than women (Hanna & Collins, 2015). 
The influence of social and functional factors on nutrition seems particularly 
evident amongst home-bound older adults (those unable to leave home without 
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the assistance of others). In this group, eating alone has been associated with a 
lower energy intake per meal (Locher, Robinson, Roth, Ritchie & Burgio, 2005) 
and barriers to food choice include health reasons and being unable to shop for 
themselves (Locher, Ritchie, Roth, Sen, Vickers, Vailas, 2009)Further research is 
required to fully understand predictors of nutritional risk, in particular the role of 
social factors as they relate to the older population. 
1.5.3 Attitudes of community-dwelling elderly to nutrition 
In order to understand actions that will be effective in preventing nutritional 
decline in older people, it is important to understand their knowledge and attitudes 
to nutrition as well as their potential sources of dietary information. 
Food attitudes and choices 
Older adults appear to be influenced by the prevailing public health messages of 
low fat eating and the importance of achieving a healthy weight. A study of 18 
Swedish women aged 65 to 88 years found that some older women continue with 
dietary restrictions in an effort to lose weight (Gustafsson & Sidenvall, 2002). 
They also found that those who were living alone had lost their main motivation 
for preparing foods which resulted in fewer cooked meals, fewer desserts and 
fewer social eating events. This translated to a mean daily energy intake 28% 
lower (2200kJ) than the women living with someone else. The findings around 
body weight were also seen in a study of Canadian adults which identified that 
nearly one third of older adults (aged over 75 years) stated that body weight 
concerns were a basis for food choices, with 59% of the elderly avoiding foods 
due to fat content (Ree, Riediger, & Moghadasian, 2008). Another small study of 
women with a mean age of 75 years and mean BMI 20 (all with a BMI <24) 
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found that a misconception regarding normal weight influenced their dietary 
choices (Martin, Kayser-Jones, Stotts, Porter, & Froelicher, 2005). 
Some consistent themes have emerged in the research around attitudes and beliefs 
that influence food choices. These include: having ‘proper’ meals and food (meat 
and vegetables, fresh foods); childhood or long-standing eating habits; and a 
regular eating pattern (Brownie, 2013; Edfors & Westergren, 2012; McKie, 
MacInnes, Hendry, Donald, & Peace, 2000). Eating habits in later life seem to be 
strongly influenced by food and meals in earlier life (Edfors & Westergren, 
2012), although this may change with later birth cohorts who have grown up 
unaffected by war, economic depression and with a much greater variety of food 
choice. It appears that while living alone and changes in ability to manage 
activities of daily living have the potential for a negative impact on dietary 
choices, some older adults develop adaptive strategies, a term coined by Vesnaver 
and colleagues (2012) as “dietary resilience” (Vesnaver, Keller, Payette, & 
Shatenstein, 2012). They conducted in-depth interviews with 30 older adults who 
were living alone. Participants could identify barriers to healthy eating behaviours 
that they had experienced but resilient eaters demonstrated attributes of 
prioritising eating well; doing whatever it takes to eat well; independence by 
using personal resources; and getting help when needed, understanding that using 
formal or informal services may be necessary at certain times. Dietary resilient 
participants also tended to report better cooking skills, greater nutrition 
knowledge and greater financial adequacy. 
The issue of nutrition knowledge of older adults may be a key influence in food 
choice. From the limited literature, it appears that population wide health 
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messages of prevention of chronic disease seem influential in dietary choices. An 
Australian study using focus groups found that older adults were unaware of 
dietary requirements according to age, and generally felt that requirements were 
unchanged or less compared with younger adults (Brownie & Coutts, 2014). 
Other studies have reported gaps in knowledge concerning the benefits of dairy 
products (Al Riyami et al., 2010; Brownie & Coutts, 2013) and the increased 
requirements for some nutrients and/or foods such as protein (Brownie & Coutts, 
2013; Rousset, Droit-Volet, & Boirie, 2006).  
Older people may also be unaware of the consequences of under-nutrition and the 
need to modify diet to improve their nutrition. In an evaluation of malnutrition 
screening in a general practice in Australia, interviews were conducted with 17 
patients identified as being at risk of malnutrition or malnourished according to 
the MNA®-SF (Hamirudin et al., 2016). The respondents, while accepting the 
screening, appeared to consider that a decline in nutrition was a natural part of 
ageing, felt that nutrition support was not required and that most advice was not 
followed. 
Sources of nutrition information 
As with the general population, older adults identify sources of nutrition 
information as being their GP, family and friends as well as general media with 
doctors being both the most frequent and most trusted source of nutrition 
information (McKie et al., 2000; Silvester & Horwath, 1990). However, there is 
some evidence that this population are more resistant to advice and intervention. 
As mentioned above, older patients screened as being at nutritional risk did not 
see the need for intervention (Hamirudin et al., 2016). Similarly, another study of 
older Australians found that 56% of adults refused a dietetic consultation to 
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address nutritional risk (Leggo et al., 2008), and a study of dietitians working 
with older adults in Australian community settings found that 66% reported 
clients found to be at nutritional risk after screening, frequently refused further 
assessment (Craven, Pelly, Lovell, Ferguson, & Isenring, 2016). Interventions 
such as home delivered meals also appear to be adopted with some reluctance as 
older people recognise the value but don’t necessarily feel that it is needed for 
them (Charlton et al., 2013). Further insights are required regarding the interest of 
older adults with regard to nutrition advice, their preferred sources of information 
and how to communicate changing nutritional needs to this population. 
 
1.6 Role of primary care in nutrition 
1.6.1 Definition of primary care 
Primary health care is the first level contact of individuals, families and 
communities have with the health care system (Primary Health Care Research and 
Information Service, 2016). Australia has developed a National Primary Health 
Care Strategic Framework which, while acknowledging the central role of GPs, 
takes a broad view of comprehensive primary health care. This view takes into 
account social determinants of health, illness prevention, treatment of the sick, 
community development and population health approaches. Primary care is a 
component of comprehensive primary health care that focuses on medical service 
provision and refers to an individual’s first point of contact with the health 
system. Whilst this usually refers to general practice, it can also include allied 
health services, community health or community pharmacy.  
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In Australia, funding for general practice consultations is primarily from the 
national public health insurance scheme, Medicare. Medicare benefits are based 
on a schedule of fees which are paid by the government for out of hospital 
services including consultations with GPs and Practice Nurses (PNs). Where there 
is a gap between the scheduled fee and fees that GPs charge, a patient co-payment 
may be required. In the year 2011-12, 123 million Medicare services were 
claimed for non-referred GP encounters (AIHW, 2014). 
There are approximately 33,000 GPs in Australia and approximately 12,000 PNs. 
In the 2014-15 BEACH report of General Practice activity in Australia 84% of 
GPs worked in a practice that employed practice nursing staff (Britt et al., 2015). 
Practice nurses may be employed within GP clinics to provide more rapid access 
to care for patients, assist in reducing the GPs workload, and counsel and manage 
patients with chronic health problems. In the Royal College of General 
Practitioners (RACGP) clinical guidelines, ‘Putting prevention into practice’, 
securing the services of a general practice nurse was identified as a key strategy to 
improve prevention performance (Royal Australian College of General 
Practitioners, 2006). Employment of PNs within a general practice setting can be 
financially supported by Australian Government incentives such as the Practice 
Nurse Incentive Program which aims to support an expanded and enhanced role 
for nurses working in general practice. 
1.6.2 Role of general practice in the management of nutritional issues 
According to the RACGP, the GP is the most likely first point of contact by 
individuals in personal health issues, co-ordinates patient care and provides 
advice and education on health care (RACGP, 2016). Including nutrition as part 
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of this advice is acknowledged as an important component of chronic disease 
management by GPs (RACGP, 2012), and GPs and PNs themselves agree that 
dietary assessment and advice is part of their role (Mitchell, MacDonald-Wicks, 
& Capra, 2011). General practitioners are perceived to be trustworthy, credible 
and a preferred provider of nutritional care (Ball, Desbrow, & Leveritt, 2014; 
Cash, Desbrow, Leveritt, & Ball, 2014) and patients report that they would be 
likely to listen to a GP’s advice based on the GPs qualifications and their 
established relationship with the GP (Mitchell et al., 2011). However, most of the 
existing studies concerning delivery of nutritional advice in a general practice 
setting are focussed on chronic disease management in younger adults. Less is 
known about the role of the GP or PN in identifying or managing nutritional 
issues experienced by older adults. 
Older adults (65 years or older) have nearly twice the number of GP visits per 
year, compared with the Australian average, at 10.4 visits per year with the 
majority of these patients having three or more chronic conditions (Britt et al., 
2015). This frequency of attendance means that there is an opportunity for early 
identification of declining nutrition or under-nutrition. In 1999, health 
assessments for adults aged 75 years and over (75+ HA) were introduced and 
funded by the federal government. The aim of the assessments is to help identify 
risk factors that may require further health management. The components of the 
assessment can be seen in Table 1.3.  
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Table 1.3 Components of 75+ Health Assessment 
Required components Suggested components (may be included) 
Measurement of blood pressure, pulse 
rate and rhythm 
Assessment of medication 
Assessment of continence 
Assessment of immunisation status 
Assessment of physical function 
including activities of daily living and 
occurrence of falls 
Psychological assessment (including 
mood and cognition) 
Assessment of social function including 
availability and adequacy of help 
The need for community services 
Consideration of social isolation 
Oral health and dentition 
Nutrition status 
 
For those patients who agree to have a 75+ HA, the GP must undertake the 
medical components, however the information collection component of the 
assessment can be undertaken by a suitably qualified third party such as the PN. 
There are no specifically recommended tools for use within the assessment, and 
when included, review of nutrition status may include measurement of weight and 
BMI, with or without other nutrition-related questions. Although uptake of the 
75+ HA is low, at approximately 20% of the eligible population, this has 
increased steadily since introduction of the assessment in 1999 (Hamirudin, 
Ghosh, Charlton, Bonney, & Walton, 2015). One of the issues noted with the 75+ 
HA is that identified problems do not always result in documented 
recommendations (Gao, 2014), and patients perceive a lack of follow-up to the 
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assessment (International Centre for Allied Health Evidence, 2015). The 75+ HA 
offers an opportunity for early identification of nutritional risk. Inclusion of a 
validated nutrition screening tool with clear guidelines for interventions may 
improve the identification and management of under-nutrition in older patients 
attending a general practice. 
1.6.3 Nutrition knowledge of general practice staff 
General practitioners manage patients with a multitude of different conditions 
across the whole life span from infancy to old age, and GPs need to be able to 
offer some nutritional advice in all of these situations (Truswell, Hiddink, & 
Blom, 2003). As discussed previously, doctors are seen by patients as credible, 
trustworthy and knowledgeable, however the level of understanding of the 
nutritional issues facing older adults is unknown. A pilot survey of 238 primary 
care physicians in Israel found gaps in the knowledge of nutrition for older 
patients (Endevelt, Werner, Karpati, & Ami, 2009), as did a similar survey of 
community nurses, with one of the misconceptions being that obesity risks in the 
elderly are the same as for young people (Endevelt, Werner, Goldman, & Karpati, 
2009). A recent survey of Australian GPs found that 74% of respondents reported 
that they were confident in providing nutrition care to the elderly (Crowley, 
O'Connor, Kavka, Ball, & Nowson, 2016). This survey also found that GPs relied 
on best practice guidelines when providing nutritional care, however few 
guidelines exist regarding best practice care for older adults which may result in 
gaps in nutrition knowledge and practice of GPs and PNs. If the primary care 
setting is to be able to effectively identify nutritional issues to offer suitable 
interventions, it is important that the staff have the requisite knowledge, however 
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little is known about current knowledge of GPs and PNs with respect to 
nutritional requirements or needs of the elderly. 
1.7 Summary 
The global population is ageing bringing with it a potential decline in nutritional 
status that can negatively impact function, independence and quality of life. 
Although the majority of older adults live independently in the community, there 
is no systematic approach to identifying nutritional risk and often the first 
measure of nutritional status is BMI, according to WHO definitions of healthy 
weight, which may not be appropriate at older ages. Older adults attend their 
general medical practice more frequently than younger adults but little is known 
about the nature of these interactions in terms of identification or management of 
nutritional issues that present. It also appears that public health messages 
targeting chronic disease risk reduction may be influencing older adults’ food 
choices, resulting in self-imposed dietary restrictions. In order to achieve the best 
possible function for as long as possible, further research is required to understand 
how to identify and manage nutritional risk before malnutrition eventuates. 
1.8 Overall research aims 
The overall aim of the research program was to inform clinical practice to better 
identify nutritional risk amongst community-dwelling older adults enabling early 
intervention with the goal of preventing malnutrition and the associated poor 
health outcomes. 
The research aimed to: 
x Determine whether the WHO healthy weight range associated with lowest 
mortality is appropriate for adults aged 65 years or older.  
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x Determine the prevalence of malnutrition among community-dwelling 
patients attending a metropolitan general practice using a validated 
nutrition screening tool. 
x Identify the experience and usual practices of GPs and PNs in managing 
nutritional issues. 
x Examine the dietary practices of older adults, their beliefs and information 
sources relating to food and nutrition.  
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Chapter Two: Body mass index and all-cause 
mortality in older adults 
2.1 Preface 
Body mass index (BMI) is often used in clinical practice to guide nutritional 
interventions, however it is not clear whether the healthy weight range as defined 
by the WHO applies to older adults. The text from this chapter was published in 
the American Journal of Clinical Nutrition (Winter, MacInnis, 
Wattanapenpaiboon, & Nowson, 2014). 
URL: http://ajcn.nutrition.org/content/99/4/875.full.pdf+html  
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2.2 Abstract 
Background: Whether the association between body mass index (BMI) and all-
cause mortality for older adults is the same as for younger adults is unclear.  
Objective: To determine the association between BMI and all cause mortality risk 
in adults ≥ 65 years of age. 
Design: A two-stage random-effects meta-analysis was performed of studies 
published from 1990 – 2013 which reported the relative risk (RR) of all-cause 
mortality for community-based adults aged 65 years or older. 
Results: Thirty-two studies met the inclusion criteria, and included 197,940 
individuals with an average follow-up of 12 years. Using a BMI of 23.0-23.9 
kg/m2 as the reference, there was a 12% greater risk of mortality for a BMI range 
21.0-21.9 kg/m2 and 19% for a range 20.0-20.9 kg/m2, (BMI 21.0-21.9 HR:1.12; 
95% CI: 1.10, 1.13; BMI 20.0-20.9 HR: 1.19; 95% CI: 1.17, 1.22). Mortality risk 
started to increase for BMIs over 33.0 kg/m2 (BMI 33.0-33.9 HR: 1.08; 95% CI: 
1.00, 1.15). Self-reported anthropometric measurements, adjustment for 
intermediary factors, exclusion of early deaths or pre-existing disease, did not 
markedly alter the associations, although there was a slight attenuation of the 
association in never smokers.  
Conclusion: For older populations, being overweight was not found to be 
associated with increased risk of mortality; however, there was an increased risk 
for those at the lower end of the recommended BMI range for adults. As the risk 
of mortality was increased for older people with a BMI <23.0 kg/m2, it would 
seem appropriate to monitor weight status in this group to address any modifiable 
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causes of weight loss promptly with due consideration of individual co-
morbidities. 
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2.3 Introduction 
The World Health Organisation (WHO) defines a healthy body weight range for 
adults as a body mass index (BMI) between 18.5 and 24.9 kg/m2 on the basis of 
reduced mortality risk. However, this range has been based primarily on studies 
of younger adults, for whom the risks of diabetes, cardio-vascular disease, certain 
cancers, and mortality associated with increased body weight are well 
documented (World Health Organisation, 2000). 
Due to multiple factors such as physiological changes of ageing, chronic disease, 
poly-pharmacy and psycho-social changes, older adults have an increased risk of 
under-nutrition, (Morley, 1997) which is associated both with increased mortality 
(Ferreira et al., 2011; Stratton et al., 2006) and morbidity (Johnson, 2003; 
Visvanathan et al., 2003; Vivanti et al., 2009). Under-nutrition often goes 
unrecognised because nutrition assessment is limited to one measure of BMI or 
weight. In westernised countries, it is estimated that more than two thirds of 
adults aged over 65 years have a BMI of 25 kg/m2 or greater (AIHW, 2010; 
Flegal, Carroll, Ogden, & Johnson, 2002; National Health Service, 2009). 
Therefore, it is important to understand the association between BMI and 
mortality in the older population. 
Previous reviews of weight and mortality outcomes in older adults have 
concluded that individuals with a BMI in the overweight range, i.e. 25 – 29.9 
kg/m2, had a similar or lower risk of all-cause mortality compared with those in 
the normal weight range (Heiat et al., 2001; Janssen & Bacon, 2008). These 
reviews, however, were focused on the risks associated with overweight or 
obesity, and were less concerned with the risks associated with a BMI at the lower 
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end of the normal weight range. There is some evidence to suggest that not only is 
the upper end of the normal weight range overly restrictive for older adults, but 
also being within the normal range may actually be associated with greater 
mortality. (Kvamme, Holmen, et al., 2011).  
Therefore, we conducted a meta-analysis of longitudinal studies of community-
based populations to determine all-cause mortality risk associated with BMI in 
those 65 years or older. 
2.4 Methods 
2.4.1 Search strategy 
Relevant papers were identified through electronic searches, suggestions from 
colleagues based on knowledge of relevant literature as well as hand searching of 
review papers. We conducted an electronic search of MEDLINE 
(www.ebscohost.com/academic/medline-complete), CINAHL 
(www.ebscohost.com/academic/cinahl) databases as well as the Cochrane Library 
(www.thecochranelibrary.com/0/index.html) from 1990 to September 
2013.Search term combinations were “body mass index” OR “BMI” OR “weight” 
and “mortality” and “old*” OR “geriatr*” OR “senior”. In addition, we conducted 
a search of MEDLINE for review papers published between 2010 and 2013 using 
search terms of “Body mass index” OR obesity AND mortality NOT institute* 
OR hospital* or “nursing home”. References from these were reviewed for 
potential relevant citations. Limits were applied of ≥65 years and English 
language. 
References from reviews and selected articles were also reviewed for potential 
relevant citations. Only papers published in full length were considered.  
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2.4.2 Inclusion and exclusion criteria 
Studies identified were prospective cohort studies of community-living adults 
aged 65 years or over. Included studies reported relative risks or hazard ratios 
(HR) and corresponding 95% confidence intervals (CIs) of all-cause mortality, 
had a minimum follow-up period of five years and had ascertained baseline BMI 
and smoking status. Studies were excluded if HR were only reported for weight in 
kilograms, or weight change (rather than BMI), and if they reported less than 
three quantitative categories of BMI. Studies of wholly non-Caucasian 
populations were also excluded. Where multiple published reports from the same 
study population were available, only the one with the most detailed information 
was included, or if similar, the most recent report. Studies were only deemed 
suitable if they included full details of statistical models, including the 
confounding factors. 
2.4.3 Data collection 
The search was conducted independently by two of the reviewers (JW and NW) 
in April 2011, differences were resolved by discussion with a third reviewer 
(CN). The search was repeated in October 2013 to identify any additional studies 
meeting inclusion criteria. Authors were contacted by email if required to obtain 
further details of papers that met inclusion criteria. Results for each study were 
extracted for maximally adjusted models. The mean or median value within each 
category was typically not provided. For such reports, we used the midpoint as a 
proxy for the median for closed categories. For the open-ended categories, we 
estimated the median values of BMI using data from National Health and 
Nutrition Evaluation Survey I (NHANES I) participants who were aged 65 years 
and over. Where number of deaths were not specified, an estimate was 
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determined from the number of deaths for each BMI category that would equate 
to the HR's and CI's stated in the minimally adjusted model. 
2.4.4 Statistical analysis 
Extracted HRs were re-calibrated if the reference range did not include a BMI of 
23.5 kg/m2 (as this was the most common reference range mid-point across all 
studies). A two-stage random-effects meta-analysis was used to examine a 
potential nonlinear relationship between BMI and all-cause mortality risk 
(Harrell, Lee, & Pollock, 1988; N. Orsini, Li, Wolk, Khudyakov, & Spiegelman, 
2012). BMI was modelled using restricted cubic splines with 3 knots chosen at 
5th, 50th and 95th percentiles of the distribution (Harrell et al., 1988). Restricted 
cubic spline models were initially computed for each study taking into account 
the within study correlation, then afterwards, a random-effects meta-analysis were 
performed using the regression coefficients and the variance-covariance matrix 
from each individual study (Jackson, White, & Thompson, 2010; Orsini, Belloco, 
& Greenland, 2006). Pooled HRs for each 1 unit increment of BMI were then 
reported. A BMI of 23.0-23.9 kg/m2 was chosen as the reference. For the full 
analysis, studies that only reported results by subgroups of age or sex were 
combined using a within-study fixed-effects meta-analysis to derive common risk 
estimates. Separate meta-analyses were performed stratified by sex, geographical 
region (North America versus Europe), measured versus self-reported 
anthropometry, never smokers, exclusion of early deaths (deaths within the first 
one to five years of follow-up), exclusion of adjustment for intermediary factors 
in the obesity – mortality causal pathway (such as hypertension, diabetes or 
hyperlipidemia) and absence of pre-existing disease. Non-linearity of the meta-
analysis was assessed by testing the null hypothesis that the coefficient of the 
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second spline was equal to zero. Statistical heterogeneity was assessed using 
multivariate generalization of the I2 statistic (2 cut-points) (Higgins & Thompson, 
2002; Jackson et al., 2010). 
In a separate analysis, we pooled the HRs for each study into five broadly-defined 
categories of BMI (<21.0 kg/m2, 21.0-24.9 kg/m2, 25.0-29.9 kg/m2, 30.0-34.9 
kg/m2 and ≥35.0 kg/m2) based on the midpoint of the range reported, with 21.0-
24.9 kg/m2 being chosen as the reference category as this incorporated the 
reference category used in the above non-linear analysis. 
Publication bias was evaluated using funnel plots and Egger’s regression test 
(Egger, Davey Smith, Schneider, & Minder, 1997). All statistical analyses and 
graphs were performed using Stata 11·2 (Stata Corporation, College Station, TX, 
USA). 
2.5 Results 
2.5.1 Study selection 
The literature search identified 2959 records, with 93 reviewed for inclusion. 
After further exclusions based on our selection criteria, 32 provided sufficient 
information for data extraction and analysis and were deemed suitable for 
inclusion in the final analysis (Figure 2.1). Table 2.1 summarises the included 
studies (Al Snih et al., 2007; Atlantis et al., 2010; Berraho et al., 2010; Berrington 
de Gonzalez et al., 2010; Blain et al., 2010; Breeze, Clarke, Shipley, Marmot, & 
Fletcher, 2006; Corrada, Kawas, Mozaffar, & Paganini-Hill, 2006; Dahl et al., 
2013; de Hollander, Van Zutphen, Bogers, Bemelmans, & De Groot, 2012; Dey et 
al., 2001; Dolan, Kraemer, Browner, Ensrud, & Kelsey, 2007; Flicker et al., 2010; 
Freedman et al., 2006; Gale, Martyn, Cooper, & Sayer, 2007; Grabowski & Ellis, 
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2001; Gulsvik, Thelle, Mowe, & Wyller, 2009; Janssen, 2007; Janssen & Bacon, 
2008; H. H. Keller & Østbye, 2005; Kulminski et al., 2008; Kvamme, Holmen, et 
al., 2011; Mazza et al., 2007; McAuley, Pittsley, Myers, Abella, & Froelicher, 
2009; McTigue et al., 2006; Miller et al., 2002; Price, Uauy, Breeze, Bulpitt, & 
Fletcher, 2006; Reis et al., 2009; Stessman, Jacobs, Ein-Mor, & Bursztyn, 2009; 
Tayback, Kumanyika, & Chee, 1990; Visscher et al., 2004; Wee et al., 2011; 
Zunzunegui, Sanchez, Garcia, Casado, & Otero, 2012).  In total, these studies 
contributed 197, 940 individuals (72,469 deaths) with an average duration of 
follow-up of 12 years. All were population-based cohorts, which included 
participants from Europe, North America, Canada and Australia. One paper was a 
pooled analysis of 19 prospective studies, including community-based 
populations of predominantly Caucasian adults and reported HR for all-cause 
mortality according to age (70 – 84 years) and BMI (Berrington de Gonzalez et 
al., 2010). 
Authors of three studies were contacted to request further information, however 
responses from authors indicated that these studies did not meet inclusion criteria 
or the required information could not be provided (Adams et al., 2006; Calle, 
Thun, Petrelli, Rodriguez, & Heath, 1999; Moore et al., 2008). Of the included 
studies, 22 used measured height and weight to calculate BMI, eight used self-
reports, one used a mix (depending on the study site) and one used self-reported 
weight and measured height. In 12 United States studies with a mix of ethnicity, 
the majority of the subjects were white, non-Hispanic. Population cohorts of six 
studies included younger adults, subgroup analyses were presented for adults aged 
65 years or older. We included one study that had a small proportion of adults 
aged less than 65 years at study entry (3% of person years) as the authors reported 
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that results “excluding persons under age 65 years at entry (not shown) were 
essentially unchanged”(Corrada et al., 2006). 
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Figure 2.1 Flow diagram of the study selection and exclusion process  
 
 
Total records retrieved 
N = 2959 
Records excluded on basis of title/abstract 
N = 2866 
Records included for review of 
full text 
N = 93 
Articles excluded  N = 68: 
x Age (26) 
x Insufficient detail of 
population, HR or BMI (22)  
x Follow up <5 yrs (7) 
x Duplicate cohort (7) 
x Nonwhite (2) 
x Hospitalized (1) 
x <3 BMI categories (1) 
x All cause mortality not 
reported (1) 
x Smoking status not 
ascertained (1) 
Articles included 
from hand 
search 
N = 7
Papers included in final 
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2.5.2 Association between BMI and all-cause mortality 
The all-cause mortality and BMI association was found to be U-shaped with a 
broad base (Figure 2.2) (P for non-linearity < 0·001). The nadir of the curve for 
BMI and mortality was between 24.0 and 30.9 kg/m2, with the lowest risk being 
between 27.0-27.9 kg/m2 (HR: 0.90; 95% CI: 0.88,0.92). Accordingly, a BMI of 
21.0-21.9 kg/m2 had a 12% greater risk of mortality during the follow-up period 
compared with the reference BMI (23.0-23.9 kg/m2). Those with a BMI of 20 
kg/m2 or less had at least a 28% greater mortality risk than those with a BMI 
between 23.0 and 23.9 kg/m2. 
Results of analyses restricted to the subset of never-smokers (n=51,514) shifted 
the mortality curve to the left, with the lowest mortality risk moving from BMI 
27.0-27.9 kg/m2 to 26.0-26.9 kg/m2 (HR: 0.94; 95% CI: 0.91, 0.97). The increased 
mortality risk at a BMI less than 23.0 kg/m2 remained (Table 2.2). There were no 
notable differences in results between males and females (Table 2.2). Analyses of 
studies using only measured BMIs, no adjustment for intermediary factors, 
exclusion of early deaths or populations with no pre-existing disease, confirmed 
the association of an increased risk of mortality at a BMI less than 23.0 kg/m2 and 
greater than 33.0 kg/m2, compared with the reference of 23.0–23.9 kg/m2 (Table 
2.3). Results stratified by geographical region were similar to those from the full 
analysis.  
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Figure 2.2 Hazard ratios (HR) and 95% confidence intervals (CI) of all-cause 
mortality according to body mass index (BMI) for men and women aged over 
65 years. 
BMI was modelled with restricted cubic splines in a random-effects dose-
response model. A BMI of 23.5kg/m2 (most common mid-point for the reference 
BMI category) was used as the reference to estimate all HRs. The vertical axis is 
on a log scale. 
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When we pooled the HRs for broadly-defined categories of BMI, the results were 
in concordance with those shown from the dose response curves. Compared with 
the reference category (BMI of 21.0-24.9 kg/m2), there was a 37% increase in 
mortality risk associated with a BMI less than 21.0 kg/m2 (HR: 1.37; 95% CI: 
1.30, 1.46) (Figure 2.3). The overall HR for BMI range 25.0 – 29.9 kg/m2 was 
0.90 (95% CI: 0.87, 0.93), for BMI 30.0 – 34.9 kg/m2  HR was 0.96 (95% CI: 
0.90, 1.02) and 1.18 (95% CI: 1.00,1.39) for BMI greater than 35.0 kg/m2. [Full 
results for other BMI categories can be found in Appendix C] 
There was substantial between-study heterogeneity for study specific trends, 
defined by coefficients of the first (I2 = 69%) and second (I2 = 63%) spline 
transformations of BMI. There was little evidence of funnel-plot asymmetry for 
each of the measures except for the BMI less than 21.0 kg/m2 category (Figure 
2.4), where smaller studies tended to show stronger positive associations than 
larger studies (Egger’s test P = 0.03). Removal of individual studies one at a time 
from the analysis did not materially alter the results. 
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Figure 2.3 Hazard ratios (HR) and 95% confidence intervals (CI) of body 
mass index (BMI) < 21.0 kg/m2 compared with BMI 21.0-24.9 kg/m2 in 
relation to all-cause mortality for men and women aged over 65 years. 
HRs were combined by using a random-effects model. Squares represent study-
specific HR estimates (the size of the square reflects the study-specific statistical 
weight), horizontal lines represent 95% CIs; the diamond represents the combined 
HR with a 95% CI. 
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Figure 2.4 Funnel plot of studies of body mass index (BMI) < 21.0 kg/m2 
compared with BMI 21.0-24.9 kg/m2 in relation to all-cause mortality for 
men and women aged over 65 years. 
Dotted lines are pseudo 95% CIs. The large studies at the top of the plot were 
somewhat more symmetrically distributed than the small studies at the bottom. 
This indicates publication bias favouring studies with significant results. 
2.6 Discussion 
The association between all-cause mortality and BMI for adults aged 65 years and 
over was found to be U-shaped with the nadir of the curve between 24.0 and 30.9 
kg/m2. 
In the past, longitudinal data has shown varied results regarding BMI and 
mortality in older adults. In contrast to our findings, a recent large analysis of 57 
studies including nearly 900,000 adults by the Prospective Studies Collaboration, 
found that each 5 kg/m2 increase in BMI above 22.5-25 kg/m2 was associated 
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with a 30% increase in mortality risk, an increase which persisted in all age 
groups, although the magnitude was reduced in the older age groups (Prospective 
Studies Collaboration, 2009). However, less than 2% of the study population were 
aged 70 years or over. Similarly, results published from the National Cancer 
Institute Cohort Consortium showed that adults who were never smokers and had 
a BMI of over 25 kg/m2 had an increased risk of mortality at all ages, though for 
those aged 70 years or more (<7% of their population) who had a BMI 25-27.4 
kg/m2, the increase in mortality was less than 5% (Berrington de Gonzalez et al., 
2010). We found a 4-10% lower mortality risk for participants in the overweight 
range (BMI 25.0-29.9 kg/m2), with a 21% increase in mortality risk for the BMI 
range 35.0 – 35.9 kg/m2. Our finding of an overweight BMI range being 
associated with lower mortality risk is consistent with a number of other 
systematic reviews and analyses. In a meta-analysis of 32 studies including 
individuals aged over 65 years, Janssen and Mark found that a BMI in the 
overweight range was not associated with an increased all-cause mortality risk, 
while a BMI in the obese range was only associated with a 10% increase in 
mortality risk (HR 1.10; 95% CI 1.06-1.13) (Janssen & Mark, 2007). Heiat and 
colleagues (2001) in an earlier systematic review found that in only three of the 
13 papers included, a BMI of greater than 27 kg/m2 was a significant prognostic 
factor for mortality (Heiat et al., 2001). Similarly, the recent large meta-analysis 
by Flegal and colleagues (2013) showed a significant decrease in all-cause 
mortality for the overweight over 65 year age group (Flegal, Kit, Orpana, & 
Graubard, 2013), although these findings have been questioned on the basis that 
comparison with a heterogeneous reference group may have underestimated the 
relative risks associated with higher BMIs.  
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Results of cohort studies and meta-analyses that have indicated reduced mortality 
risk at higher BMI’s and increased risk at lower BMIs amongst older people have 
been challenged on the basis of selective survival; inappropriate adjustment for 
intermediary factors in the causal pathway between BMI and mortality; or 
inadequate consideration of pre-existing illness or smoking status, all of which 
can modify the association between BMI and mortality risk (Elia, 2001; Zamboni 
et al., 2005). However, we found that none of our subgroup analyses altered the 
overall BMI mortality association.  
The focus of most studies on the BMI mortality relationship in older adults has 
been on the relative risks of overweight and obesity, however our interest was on 
the ‘healthy weight range’ and its suitability to older people. Importantly, we 
found all-cause mortality risk started to increase at a BMI <23.0 kg/m2 which falls 
within the WHO healthy weight range for adults (BMI 18.5 kg/m2 – 24.9 kg/m2). 
Although slightly attenuated, this increased risk persisted when the analysis was 
restricted to never smokers.  
The strength of our study is the large number of individuals included with a 
follow-up of at least five years. Using BMI as a continuous variable and exploring 
non-linear associations, allowed an assessment of risks at all BMI points rather 
than just in broad groupings, and allowed us to specifically look at lower BMI 
points. The majority of included studies were large longitudinal cohort studies 
with well documented measures and outcomes. Although some use self-reported 
weight and height rather than measured, this did not affect the results and death is 
a readily quantifiable outcome. There was some indication of publication bias in 
the lowest category of BMI (<21.0 kg/m2) where it could be that smaller studies 
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are more likely to be published when the effect sizes are larger, studies are 
conducted and analysed with less methodological rigour, or that smaller trials 
were conducted in patients at higher risk. However, the only difference we 
observed was that by a few studies that used a wide BMI reference range in their 
analysis (for example, 18.5-24.9 kg/m2) and had a relatively large proportion of 
participants at the lower end of the <21.0 kg/m2 BMI distribution. Our analysis 
has limitations in that we only assessed mortality risk associated with BMI rather 
than weight change or body composition and weight change may be more 
important for older adults in terms of health risks. Some studies have reported that 
annual weight loss or gain increased the risk of all-cause mortality in older adults 
(Arnold et al., 2010; Bamia et al., 2010; Dey et al., 2001), and even in the 
presence of low or high BMI, weight stability was associated with reduced 
mortality risk (Somes et al., 2002). Significant body composition changes occur 
with age that are not captured by BMI, specifically a reduction in lean body mass 
and an increase in fat mass with altered distribution, and increased abdominal fat 
deposition may increase mortality risk. Waist circumference and waist–to-hip 
ratio have both been shown to have strong associations with mortality in older 
populations (de Hollander et al., 2012). We limited our analysis to all-cause 
mortality rather than morbidity or cause specific mortality, which may have 
different associations with BMI. We also pooled all the published results together 
to determine mortality risk for adults aged 65 years and over. It is likely that for 
the younger age groups within this range, the risks of higher BMI are greater than 
for the older age groups (>75 years). We only included predominantly Caucasian 
populations since the BMI mortality relationship may differ according to race or 
ethnicity (WHO, 2004),  however similar results have been found in Asian 
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populations (Tamakoshi et al., 2010). Papers generally did not include 
standardised assessments of physical activity, and it may be that a mix of activity 
levels of individuals in the BMI categories influenced our results, but few studies 
provided details of levels of physical activity. We have not analysed the 
relationship between BMI and morbidity but recognise that carrying significant 
excess body weight can reduce mobility in older adults, which may compromise 
functional capabilities. Further research is required to understand the relationships 
between morbidity, functionality and BMI on older adults as these outcomes are 
more likely to be associated with quality of life. Although there are limitations in 
using BMI as a measure of body composition, BMI remains the most commonly 
used measure of weight status across the spectrum of health care settings from 
acute through to primary care; therefore, understanding how to interpret BMI as it 
relates to older adults is important to ensure that appropriate monitoring of health 
and nutritional risk is implemented. Dietary restrictions in older adults have 
shown to be associated with an increased risk of malnutrition (Zeanandin et al., 
2012), suggesting that in this population, imposing restrictions purely on the basis 
of an elevated BMI is potentially detrimental. 
Our meta-analysis only included older adults living in the community, and the 
relationship between BMI and mortality may be different for those in 
institutionalised or residential care who are sicker and frailer (Masters, Powers, & 
Link, 2013). However, we were interested in understanding the mortality risks 
associated with BMI amongst the ‘independent’ living older population, as these 
are the likely recipients of dietary advice based on weight status.  
Overall, we found a greater mortality risk for those with a BMI of less than 23.0 
kg/m2 which was not observed for the BMI in the WHO overweight range. The 
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increased risk associated with a lower BMI persisted amongst never-smokers but 
was attenuated. The WHO healthy weight range may not be suitable for older 
adults and interpretation of BMI for this group should be in the context of other 
existing co-morbidities, and functional capacity. Monitoring weight status in 
those individuals with a BMI less than 23.0 kg/m2 would seem appropriate to 
detect weight loss promptly and address modifiable causes. 
2.7 Postscript 
An editorial accompanied this paper in the American Journal of Clinical Nutrition 
(Sorkin, 2014) suggesting that a better method to determine whether the BMI 
associated with minimum mortality is higher in older adults than younger adults 
would be to directly compare the nadir of the mortality curve for the two different 
age groups. This analysis was subsequently undertaken and is described in 
Chapter Three.  
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Chapter Three: The influence of age on the BMI 
and all-cause mortality relationship 
3.1 Preface 
In order to determine whether the BMI associated with minimum mortality is 
higher in older adults than younger adults a sub-group analysis of the data used in 
Chapter Two was undertaken to directly compare the nadir of the mortality curve 
for subjects aged under 65 years with those aged 65 years and older. This analysis 
is presented below. The paper has been accepted for publication in the Journal of 
Nutrition, Health and Aging (Appendix D). 
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3.2 Abstract 
Objective: To assess BMI range with the lowest mortality for those aged <65 
years and those >65 years, utilising cohort studies that spanned the entire adult 
age range. 
Design: A two-stage random effects meta-analysis of studies that reported 
mortality in cohorts both ≥65 years and <65 years.  
Setting / Participants: Community-living adults aged ≥65 and <65 years 
Results: Eight studies were included with a total of 370 416 subjects (306 340 
aged <65 years; 64 076 ≥65 years). In the older age group, mortality risk 
increased at BMIs lower than 22 (BMI range 21.0-21.9: hazard ratio (HR) (95% 
confidence interval (CI)): 1.05 (1.03, 1.07)), which was not seen in younger 
adults. In the younger group, mortality increased from BMI range 28.0-28.9 (HR 
(95% CI): 1.13 (1.00, 1.29)), but mortality did not tend to increase significantly in 
the older group at BMIs above 23.  
Conclusion: The recommended healthy weight range is appropriate for younger 
and middle aged adults but a higher BMI range should be recommended for older 
adults based on mortality.  
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3.3 Introduction 
As the world population ages, with 21% of the population to be aged 60 years or 
over by 2050 (United Nations, 2013), it is important to understand whether 
international health guidelines are applicable to this older demographic. 
Currently, the World Health Organisation (WHO) defines a healthy body weight 
range for all adults as a body mass index (BMI) between 18.5 and 24.9 kg/m2 on 
the basis of reduced mortality risk (World Health Organisation, 2000). Although 
body mass index has limitations as a measure of body composition, particularly in 
older age groups, it remains a commonly used measure of health and nutrition. As 
higher BMI is becoming more prevalent in older adults, with more than two thirds 
of adults in westernised countries aged over 65 years having a BMI of 25 kg/m2 
or greater (Australian Bureau of Statistics, 2013b; Flegal, Carroll, Kit, & Ogden, 
2012; Health and Social Care Information Centre, 2015), we need to understand 
the association between BMI and mortality in this population to ensure that 
appropriate nutritional messages, screening programs and interventions are 
provided. Although there is evidence from longitudinal cohort studies of older 
adults that minimum all-cause mortality is associated with a higher BMI (de 
Hollander et al., 2012; Stessman et al., 2009; Winter et al., 2014), it has been 
suggested that to better address this question, the BMI mortality relationship of 
the two age groups (older vs younger) should be directly compared in cohort 
studies that include both older and middle-aged adults (Sorkin, 2014). The aim of 
this meta-analysis was to assess BMI range with the lowest mortality for those 
aged <65 years and those >65 years utilising cohort studies that spanned the entire 
adult age range. 
Chapter 3: The influence of age on BMI and mortality relationship 
 
72 
 
3.4 Methods 
The search strategy and inclusion criteria for the original meta-analysis have 
previously been described (Winter et al., 2014). In short, data was extracted from 
published articles which were identified through electronic and hand searches 
which were prospective cohort studies of community living adults (predominantly 
Caucasian) including those aged 65 years or older with a minimum follow-up of 
five years. The original search covered papers published from 1990 to October 
2013, and was repeated in October 2015. Included studies reported hazard ratios 
(HR) and corresponding 95% confidence intervals (CI) for all-cause mortality for 
age groups <65 and ≥65 years. A two-stage random-effects meta-analysis was 
used to explore the relationship between BMI and all-cause mortality risk (Harrell 
et al., 1988; Orsini et al., 2012). Body mass index was modelled by using 
restricted cubic splines with 3 knots chosen at the 5th, 50th, and 95th percentiles 
of the distribution (Harrell et al., 1988).  The reference BMI was 22.0-22.9. Tests 
for statistical heterogeneity (Higgins & Thompson, 2002; Jackson et al., 2010) 
and publication bias (Egger et al., 1997) were also performed. In a separate 
analysis, we pooled the HRs for each study into 4 broadly defined categories of 
BMI (<20.0, 20.0–24.9, 25.0–29.9, and ≥30.0) on the basis of the midpoint of the 
range reported, with 20.0–24.9 being chosen as the reference category. All 
statistical analyses were performed using Stata version 14 (stataCorp). 
3.5 Results 
The initial meta-analysis included 32 papers from 2959 records identified by the 
literature search. Of these, 8 papers that included analyses of cohorts with both 
younger and older adults were used for this analysis (Figure 3.1) (Berrington de 
Gonzalez et al., 2010; Freedman et al., 2006; Gulsvik et al., 2009; Janssen & 
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Bacon, 2008; McTigue et al., 2006; Reis et al., 2009; Tayback et al., 1990; 
Visscher et al., 2004). All studies were longitudinal, with the younger and older 
age groups being from different birth cohorts. Repeating the literature search did 
not identify any further papers for inclusion. Included studies are summarised in 
Table 3.1. Seven were population based cohorts from North America and Europe, 
and one paper was a pooled analysis of 19 cohort studies meeting the inclusion 
criteria (Berrington de Gonzalez et al., 2010). 
The association between all-cause mortality and BMI differed for older adults 
compared with younger adults (Figure 3.2). In the younger age group, there was 
no increase in mortality risk at lower BMIs, whereas for the ≥65 year age group, 
there was an increase in mortality risk for BMIs below 22; BMI 21-21.9 HR (95% 
CI): 1.05 (1.03, 1.07)). At a BMI of 20-20.9 there was a 10% increase in mortality 
risk for the older age group (HR (95% CI): 1.10 (1.06, 1.14)), which was not seen 
in the younger population (HR (95% CI): 1.00 (0.93, 1.07)). Mortality risk 
increased significantly as BMI increased from 28-28.9 in younger age group (HR 
(95% CI): 1.13 (1.00, 1.29)), whereas this BMI was associated with lowest 
mortality risk in the older age group (HR (95% CI): 0.88 (0.81, 0.95)). There was 
a trend towards increased risk for the older group at BMIs above 33, but this did 
not reach statistical significance. Comparing the broad BMI groupings, a BMI of 
<20 was associated with a 77% increase in mortality risk for the older age group 
(HR (95% CI): 1.77 (1.09, 2.89)) with no significant increase in risk for younger 
adults (HR (95% CI): 1.03 (0.94, 1.13)). Whereas a BMI of ≥30 was associated 
with a significantly increased mortality risk in the younger group (HR (95% CI): 
1.42 (1.22, 1.65)), not seen in the older group (HR (95% CI): 1.04 (0.91, 1.19)). 
There was substantial between-study heterogeneity for study-specific trends (I2 ≥ 
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52% for both age groups), but weak evidence of funnel plot asymmetry (Egger’s 
test P > 0.06).  
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Figure 3.1 Flow diagram of the study selection and exclusion process 
 
 Total records retrieved 
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Records excluded on basis of title/abstract 
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Records included for review of 
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N = 93 
Articles excluded  N = 68: 
x Age (26) 
x Insufficient detail of 
population, HR or BMI (22)  
x Follow up <5 yrs (7) 
x Duplicate cohort (7) 
x Nonwhite (2) 
x Hospitalized (1) 
x <3 BMI categories (1) 
x All cause mortality not 
reported (1) 
x Smoking status not 
ascertained (1) 
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Figure 3.2 HRs (95% CIs) of all-cause mortality according to BMI for men 
and women aged <65y (top) and ≥65y (bottom) 
BMI was modelled with restricted cubic splines in a random-effects dose-response 
model. A BMI of 22.5kg/m2 (most common mid-point for the reference BMI category) 
was used as the reference to estimate all HRs. The vertical axis is on a log scale. 
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3.6 Discussion 
The results of this meta-analysis show that the association between all-cause 
mortality and BMI was clearly different for younger adults compared with older 
adults using data derived from cohorts that spanned the entire adult age range. 
The increased mortality seen in those <65 years, with a trend beginning at BMI 
23, reaching significance at BMI 28, supports the use of the WHO BMI 
guidelines in early adulthood and middle-age. In contrast, for older adults there 
was a reduced mortality risk between a BMI 23 and 29, with a clear increase in 
mortality when BMI fell below 22.  
A limitation of our analysis is that it only considers BMI at one time point, 
without assessing the impact of weight change from mid to late life. However, a 
recent longitudinal study found that overweight at older age was associated with 
lower risk of mortality regardless of BMI category in middle age (Holme & 
Tonstad, 2015). The authors found that weight loss over a 28 year period was 
associated with increased mortality for those who started in the normal or 
overweight BMI ranges. The papers in our study also included a mix of smokers 
and non-smokers, however all papers adjusted for smoking and we used the fully 
adjusted models in our analysis. It should be noted that in our original meta-
analysis the increased risk of mortality at low BMIs persisted when the analysis 
was restricted to never smokers (BMI 22-22.9 HR (95%CI): 1.04 (1.03, 1.05)) 
compared to all subjects (HR (95%CI): 1.05 (1.05, 1.06)) (Winter et al., 2014).  
It is possible that the association between BMI and mortality differs by different 
diseases, but an insufficient number of publications that met our criteria reported 
disease specific mortality so we were unable to assess this. However a study by 
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DeHollander and colleagues (2012) assessed BMI and cardiovascular mortality in 
an older population and found a significant increase in mortality at BMIs below 
20 and above 30.9, with the same U-shaped distribution of risk (de Hollander et 
al., 2012). 
The strength of this analysis is the large number of individuals with an average 
follow-up of 16 years in cohort studies that include those both over and under 65 
years. As one of the issues with meta-analysis is that studies employ different 
methods of data collection and reporting and adjust for different covariates the 
strength of this meta-analysis is that we minimised the between trial differences, 
by reducing the variation in co-variates such as education, socio-economic status 
and physical activity that could account for age related differences in BMI-
mortality risk. Using BMI as a continuous variable allowed an assessment of risks 
at all BMI points, though additional studies are required to obtain precise risk 
estimates for BMI in the obese categories, particularly for those aged 65 years and 
over. Our included studies did include a mix of men and women, and although we 
had previously shown this also had little impact on results, a recently published 
study of an Austrian cohort suggests that there may be a difference in age related 
mortality risk between males and females (Peter, Mayer, Concin, & Nagel, 2015). 
In light of the significant public health focus on the dangers of overweight and 
obesity, our results demonstrate that the mortality risks associated with BMI 
differ for older adults and caution should be used when applying the WHO 
healthy weight range to this population. Guidance on appropriate weight needs to 
be individualised in the context of functional capabilities and other co-
morbidities. 
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3.7 Postscript 
This further analysis confirmed the altered relationship between BMI and all-
cause mortality in older adults. BMI needs to be considered in the context of other 
factors when identifying nutritional risk factors. The next chapter explores the use 
of validated screening tool in general practice as an indicator of nutritional risk in 
older adults. 
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Chapter 4: Nutrition screening of older people in 
a community general practice, using the MNA® 
4.1 Preface 
Few studies of nutritional risk prevalence have been undertaken in Australia 
and only one identified in the setting of a general medical practice. The text 
from this chapter was published in the Journal of Nutrition, Health and Aging 
(Winter, Flanagan, McNaughton, & Nowson, 2013). 
URL: http://link.springer.com/article/10.1007/s12603-013-0020-0  
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4.2 Abstract 
Objective: The study aimed to determine the prevalence of malnutrition risk in 
a population of older people (aged 75 years and over) attending a community 
general practice and identify characteristics of those classified as malnourished 
or at risk of malnutrition. 
Design: Cross-sectional study of nutritional risk screen conducted over a six 
month period. 
Participants and setting: Patients attending a general practice clinic in Victoria, 
Australia, who attended for the “75 plus” health assessment check  
Measurements: The Mini Nutritional Assessment Short Form (MNA®-SF) was 
included as part of the health assessment.  Information was collected on living 
situation, co-morbidities, independence with meal preparation and eating, 
number of medications. Height and weight was measured and MNA®-SF score 
recorded. 
Results: Two hundred and twenty five patients attending a general practice for 
a health assessment with a mean age of 81.3(4.3)(SD) years, 52% female and 
34% living alone. Only one patient was categorised by the MNA®-SF as 
malnourished, with an additional 16% classified as at risk of malnutrition. The 
mean body mass index (BMI) of the at-risk group was significantly lower than 
the well-nourished group (23.6 r 0.8 (SEM) vs 27.4 r 0.3; p=0.0001). 
However, 34% of the at-risk group had a BMI of 25 or more with only 13% in 
the underweight category. 
Chapter 4: Nutrition screening in general practice 
88 
 
Conclusion: In this population of older adults attending their general 
practitioner for an annual health assessment, one in six were identified as being 
at nutritional risk which is an additional risk factor for a severe health issue. 
Importantly, one third of the at-risk group had a BMI in the overweight or 
obese category, highlighting that older people can be at nutritional risk 
although they may be overweight or obese.  
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4.3 Introduction 
Malnutrition in older people has been shown to be associated with severe 
adverse health outcomes including an increased risk of mortality (Cederholm et 
al., 1995; Stratton et al., 2003), hospitalisation and increased length of stay 
(Feldblum et al., 2009), falls and fractures (Vivanti et al., 2009), prolonged 
wound healing (Guo et al., 2010; Haydock & Hill, 1986) and 
institutionalisation (Kendig, Browning, Pedlow, Wells, & Thomas, 2010; 
Payette et al., 2000). Prevalence of malnutrition amongst older adults in 
institutional settings has been reported to be as high as 23% with a further 51% 
being classified as at risk of malnutrition (Guigoz, 2006). Only a few studies 
have been conducted amongst community-dwelling older adults and prevalence 
rates vary depending on the population studied. A recent Australian study of 
older people receiving home nursing care reported that 8% of clients were 
malnourished according to the Mini Nutritional Assessment (MNA®) with a 
further 35% of clients identified as being at risk of malnutrition (Rist et al., 
2012). Routine nutrition screening to identify those at risk of malnutrition 
allowing earlier intervention has been recommended by a number of national 
and international nutrition and health organisations (Australian and New 
Zealand Society of Geriatric Medicine, 2015; Kondrup et al., 2003; National 
Institute for Health and Care Excellence, 2012; Raynaud-Simon et al., 2011; 
Watterson, 2009), however there is little evidence of screening practices being 
incorporated in the community setting or within general practices. With over 
93% of older Australians living in private dwellings, implementing nutritional 
screening for this population may provide benefits of improving health and 
maintaining independence.  
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In Australia, general practitioners can conduct a government funded annual 
health assessment on patients aged 75 years or older (75+ health assessment) 
with the intention of identifying health issues and conditions that are 
potentially preventable or amenable to interventions. Although nutrition is not 
a mandatory component of the assessment, some form of nutrition assessment 
has been recommended (Newbury & Marley, 2001) and a variety of nutrition 
questions have been adopted by medical practices, however there is no 
standard measurement tool. The MNA®-SF (Appendix E) is a validated 
screening tool designed to identify nutritional risk in an elderly population (65 
years and older) (Guigoz, 2006; Kaiser et al., 2009). It comprises six questions 
specifically relevant to an older population, taking into account mobility and 
cognitive state in addition to dietary and anthropometric data. The MNA®-SF 
has been recognised as the most extensively evaluated screening tool across a 
variety of settings (Green & Watson, 2006) and is considered to be an 
appropriate screening tool for use in community-dwelling older adults (Phillips 
et al., 2010). The tool classifies individuals into categories of well nourished, at 
risk of malnutrition or malnourished. 
The aim of this study was to determine prevalence of malnutrition risk amongst 
a population of older people attending their general practitioner for an annual 
health check, and to explore characteristics associated with malnutrition or at 
risk of malnutrition. 
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4.4 Methods 
4.4.1 Subjects 
This nutrition screening project was conducted at a general medical practice in 
Victoria, Australia. The medical practice has four sites and services a patient 
population of around 16,000, with approximately 18% aged 75 years or over. 
Patients are invited for a 75+ health assessment when they reach the age of 75 
and annually thereafter. They are invited by letter or an opportunistic invitation 
when attending their medical appointment. Approximately 600 75+ health 
assessments are conducted by the practice each year, representing 18% of the 
target population. Patients attending for an assessment between July 2011 and 
December 2011 were invited to participate in the study.  The project was 
approved by Faculty of Health Human Ethics Advisory Group on behalf of the 
Deakin University Human Research Advisory Committee. All participants 
provided written informed consent. 
4.4.2 Study Design 
Six nurses conducted the 75+ health assessments across four medical practices. 
All nurses were instructed in administering the MNA®-SF by one of the 
investigators (DF) and were provided with instructions on interventions based 
on the MNA®-SF score. Nurses weighed and measured all patients. 
The 75+ health assessment includes a medical, physical, psychological and 
social assessment. The assessment also includes the Mini-Mental State Exam 
(MMSE), a validated screening tool for cognitive impairment (Folstein, 
Folstein, & McHugh, 1975) with a score of 25 or greater indicating normal 
cognitive state. Nurses conduct the assessment, and provide comments or 
management recommendations which are then reviewed by a medical 
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practitioner, who determines interventions. The assessment included details of 
age, marital status, sex, living arrangement (alone or with others), assistance 
required with eating or meal preparation, need for social supports (for example 
home delivered meals or home care services), number of oral prescription 
medications, height, weight, and specific co-morbidities (such as cardio-
vascular disease, diabetes, depression). 
The MNA®-SF was added to the regular assessment to screen for risk of 
malnutrition. The MNA®-SF comprises six questions about changes in food 
intake, weight loss, mobility, acute illness, cognitive function and body mass 
index (BMI). A score of 12 or greater indicates normal nutritional status, a 
score of eight to 11 indicates ‘at risk of malnutrition’ and a score of seven or 
less indicates malnutrition. 
If subjects were identified as being at risk of malnutrition or malnourished, 
nurses were instructed to explain the importance of good nutrition and provide 
some simple dietary advice (Appendix F) or offer services (such as home 
delivered meals or home help) as required. The screening result was noted in 
the patient’s medical file so that the doctor was aware of it. 
4.4.3 Statistical Analysis 
Data were analysed using SPSS Version 20 (SPSS Inc., Chicago IL., USA). 
Frequencies were reported for gender, marital status, living arrangement (alone 
or with others), cognitive state and nutritional risk category. Descriptive 
statistics including mean, and standard deviation (SD) or standard error of the 
mean (± SEM) were reported for normally distributed variables of age, weight, 
BMI, MNA® -SF score, and number of oral medications. Chi-square test was 
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used to analyse the relationship between nutritional risk and categorical 
variables and two sided z-test to determine whether proportions of the two 
populations were different. Independent t-tests were utilised to analyse the 
relationship with continuous variables, p<0.05 was considered to be 
statistically significant.  
4.5 Results 
During the study period, 239 subjects were asked to participate and 225 
consented to participate in the study and all had the MNA®-SF successfully 
completed. Fourteen patients who completed the 75+ health assessment 
declined to be involved and details of these patients were not collected.  One 
assessment was conducted in the subject’s home and because height was 
unable to be measured, calf circumference was used instead of BMI in the 
MNA®-SF. All other assessments were conducted at the medical practice. The 
average age was 81 years, with approximately half of the participants being 
male (Table 4.1). One third of subjects lived alone and the majority were not 
requiring any support services.  
Approximately one in six patients were at risk of malnutrition, with only one 
male subject being classified as malnourished according to the MNA®-SF (this 
subject was then included in the at-risk group for further analyses). There were 
no significant differences between the groups in terms of gender, percentage 
living alone or independence with meal preparation. However the at-risk group 
had a significantly lower body weight and BMI than the well nourished group 
(Table 4.2) and were twice as likely to have depression reported in their 
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medical history. There was also a trend towards those at nutritional risk 
requiring support services. 
Table 4.1 Characteristics of General Practice study participants (mean 
(SD) and percentages) 
 All subjects (n=225) 
 
Age (years ) 
Mean (SD) 
81.3 (4.3) 
Weight (kg) 72.0 (13.2) 
Body Mass Index (kg/m2) 26.7 (4.1) 
MNA®-SF score 13 (1.6) 
Number of oral medications  6.1 (3.8) 
 Percentage (n) 
Male / Female 48% (108) / 52% (117) 
Normal cognitive function 94% (212) 
Living alone  34% (76) 
Supports required  19% (43) 
MNA®  score:  
>11 (well nourished) 83% (187) 
≤11 (at risk of malnutrition or 
malnourished) 
17% (38) 
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Table 4.2 Characteristics of the at-risk of malnutrition group compared 
with the well nourished group (mean ±SEM or percentage) 
 Well nourished 
(n=187) 
At risk (n=38) p value 
Mean ±SEM 
Age (years) 81.2 r 0.3 81.9 r 0.7 0.395 
Weight (kg)a 73.9 r 0.9 62.5 r 2.5 0.0001 
BMI (kg/m2) 27.4 r 0.26 23.6 r 0.81 0.0001 
 Percentages (n)  
Male 50% (94) 37% (14) 0.183 
Normal cognitionb 96% (178) 90% (34) 0.097* 
Living alone 33% (62) 37% (14) 0.803 
Independent with 
meal preparationa  
83% (154) 81% (28) 0.279 
Supports required 18% (33) 26% (10) 0.327 
Depression 10% (19) 21% (8) 0.034* 
a n=224 
b n=223 
*Fisher’s exact test 
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The average BMI of the at-risk group was 23.6 (±0.81). Although this was 
significantly lower than the well-nourished group, 34% of at-risk subjects had a 
BMI in the overweight or obese range (Figure 4.1). Compared with the well 
nourished group, significantly more subjects in the at-risk group had a BMI 
between 18.5 and 24.9 (p<0.05), while fewer had a BMI in the overweight 
range of 25-29.9 (p<0.05). 
 
Figure 4.1 BMI characteristics of patients screened as well nourished or 
at-risk 
*Proportion of participants in well nourished group significantly different to 
proportion in the at-risk group within the same BMI category, two sided z-test 
p<0.05. 
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4.6 Discussion 
This study used the MNA®-SF to determine the prevalence of malnutrition or 
risk of malnutrition in older adults (75 years and over) who presented to their 
general medical practice for a routine annual health assessment. We found that 
one in six patients who were screened were identified as being at risk of 
malnutrition, but only one patient was classified as malnourished. 
Other recent studies of malnutrition prevalence in community-dwelling older 
people have found higher rates of nutritional risk. Rist and colleagues (2012) 
assessed clients of a home nursing service and identified more than a third at 
risk of malnutrition and 8% malnourished (Rist et al., 2012). Similar results 
were seen by Visvanathan et al (2003) in a study of 250 clients of a home care 
service, finding over a third of clients at-risk of malnutrition but only 4% were 
classified as malnourished (Visvanathan et al., 2003).  
The population in this study would be considered a generally ‘well’ population 
as they were mobile enough to attend the doctors’ surgery and the majority had 
normal cognitive function. The population was a small sample of 
independently living elderly who may not be representative of the general older 
population living at home. However, there has been little published literature 
on the risk of malnutrition amongst older adults living in the community who 
are not necessarily the recipients of home care services. In a recent study 
conducted in Germany which  validated the MNA®-SF, Kaiser et al (2011) 
found similar results, where out of 272 healthy, functional and motivated  
adults with a mean age of 81 years, 11% were found to be at risk of 
malnutrition, with none classified as malnourished (Kaiser et al., 2011). 
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Body mass index is often used as a crude screening tool for nutritional status in 
primary health care. The group of patients in our sample who were identified as 
being at risk of malnutrition, had a significantly lower mean weight and BMI 
than those classified as well nourished. Given that BMI is one of the items in 
the MNA® -SF, this is not unexpected, however importantly approximately one 
third of the at-risk group had a BMI over 25, putting them in the overweight or 
obese category. Using BMI as a sole indicator of nutrition would fail to 
identify nutritional issues in these individuals. 
The adverse consequences of malnutrition have been well documented and 
include an increased risk of hospitalisation and falls (Visvanathan et al., 2003), 
poorer wound healing (Haydock & Hill, 1986) and poorer quality of life 
(Kvamme, Olsen, et al., 2011). Unfortunately, malnutrition is not well 
recognised by health care professionals and therefore intervention is often 
delayed until treatment and reversal of malnutrition becomes more difficult 
(Hébuterne et al., 1995; Hébuterne et al., 1997). Incorporating a validated 
nutrition screening tool into routine assessments in a general practice setting 
would allow early identification and intervention in individuals at risk of 
malnutrition. 
The factors influencing nutritional status with age include the ‘anorexia of 
ageing’, in addition to social, medical, and psychological factors that influence 
food intake (Morley, 1997). In our population sample, we did not see any 
differences in age, cognitive state, or living arrangements according to 
nutritional risk category however this was a relatively small study and we had 
limited power to detect differences in these factors with the categories of 
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nutritional risk. Significantly we did find that those at risk of malnutrition were 
twice as likely to have a history of depression, an association previously 
reported (Cabrera et al., 2007; Kvamme, Grønli, Florholmen, & Jacobsen, 
2011). Depression is an important cause of reduced appetite in older people 
(Engel et al., 2011; Lee et al., 2006) and has been identified as a cause of 
weight loss in nursing home residents (Morley & Kraenzle, 1994). Conversely, 
treating depression has been shown to assist in achieving weight gain and 
improving nutritional indices (Thomas et al., 2003). The patients in our study 
found to be at risk of malnutrition also tended to be more in need of support 
services such as home help or home delivered meals. These are important 
factors to consider when planning intervention strategies. The approach to 
managing nutritional risk needs to be multi-faceted including management of 
co-morbidities such as depression, providing home and social supports to 
encourage and facilitate food consumption and implementing dietary 
modifications to improve diet quality.  
Although generalisation of our results is limited by the small sample size in 
one setting using self-reported information we did find that even amongst 
community-dwelling older adults who appear to be independent with normal 
cognition, approximately one in six were at risk of malnutrition. This at-risk 
group with a lower BMI were more likely to suffer depression and tended to 
need more social supports.  This indicates that improvement in nutritional 
status is more likely to be achieved utilising a multi-disciplinary approach that 
includes management of psychological issues, provision of appropriate social 
supports, together with nutritional interventions.  
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4.7 Nutrition screening in a second population of older adults 
The study above described the results of implementing nutrition screening in 
one general medical practice (Practice One).  
In order to further assess rates of nutritional risk in different population 
samples, an additional general medical practice (Practice Two) agreed to 
incorporate the MNA® -SF into their chronic disease management plans, for 
patients aged 65 years and older, as well as their 75+ health assessments. 
Recruitment of participants in this setting was more difficult as barriers to 
nutritional screening were encountered. The details of this project are described 
below. 
4.7.1 Methods 
The project was conducted at a large general practice located in Geelong, 
Victoria (Practice Two). All patients who presented for a 75+ health 
assessment or patients ≥65 years who presented for a chronic disease 
management plan assessment were invited to participate in the nutrition 
screening project.  
The 75+ health assessments have been described previously. Chronic disease 
management plans (CDMPs) allow people with a chronic medical condition to 
access Medicare (Australian Government) benefits to cover allied health 
services to help manage their condition. A chronic medical condition is defined 
as a condition that has been or is likely to be present for at least six months. 
There is no list of eligible conditions but they may include asthma, diabetes, 
cardiovascular disease, or musculoskeletal conditions. A plan entitles a patient 
to five allied health visits within one calendar year. 
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Practice nurses were responsible for completing the assessments for both 75+ 
health assessments and CDMP. When a patient was referred for an assessment, 
they were invited to participate in the project and provide consent to have 
nutrition screening incorporated using the MNA® -SF. The 75+ health 
assessments were primarily conducted in patients’ homes, although heights, 
weights and vision tests were conducted at the practice.  
4.7.2 Results 
Recruitment was commenced in September 2012 with the intention of 
continuing for six months. However total numbers of patients recruited were 
below expectations in March 2013 (64 patients in the CDMP group, 39 in the 
75+ HA group) and the project was continued for a further eight months. At the 
end of October 2013, a total of 202 patients had consented to be involved (153 
CDMP; 49 75+ HA). Of these, 16 did not have an MNA® completed and 
therefore could not be included in the final analysis. A comparison of the two 
different medical practice patients can be seen in Table 4.3. 
Although the number of patients for the  75+HA in Practice Two were lower 
than in Practice One, the prevalence of nutritional risk was similar in both 
groups. The CDMP group in Practice Two were younger and had a lower 
prevalence of nutritional risk, than both of the 75+HA groups.  
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Table 4.3 Comparison of patients across three different screened 
populations 
 Practice 1    
(75+HA) 
N=225 
Practice 2 
(75+HA) 
N=41 
Practice 2 
(CDMP) 
N=146 
 Mean (SD) 
Age (years) 
 
81.3 (4.3) 81.1 (4.9) 75.8 (7.5) 
Weight (kg) 
 
72 (13.2) 77.3 (22.4) 77.8 (15.9) 
Body Mass 
Index (kg/m2) 
 
26.7 (4.1) 28.8 (6.2) 28.9 (5.1) 
MNA®-SF score 
 
13 (1.6) 12.9 (1.5) 12.9 (1.4) 
Number oral 
medications 
6.1 (3.8) 7.9 (4.7) 7.0 (4.3) 
  
Percentage (n) 
Male / Female 
  
48% (108) 
 
41.5% (17) 
 
38% (55) 
Living alone 
 
34% (76) 35% (14) N/A* 
Normal 
cognitive 
function 
 
94% (212) 92.7% (38) N/A* 
Nutritional state 
 Well 
nourished 
 At risk/MN 
 
 
83% (187) 
17% (38) 
 
83% (34) 
17% (7) 
 
86% (126) 
14% (20) 
BMI categoryƗ 
 <18.5 
 18.5-24.9 
 25.0-29.9 
 ≥30 
 
2.2% (5) 
32.1% (72) 
44.2% (99) 
21.4% (48) 
 
0%  
22.5% (9) 
52.5% (21) 
25% (10) 
 
0.7% (1) 
20.5% (30) 
40.4% (59) 
38.4% (56) 
*Question not a part of CDMP assessment 
Ɨ n=40 for Practice 2 (75+HA) group  
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4.7.3 Discussion 
Nutritional risk screening in a second population of older adults found that the 
prevalence of nutritional risk amongst those having a 75+HA was 17%, the 
same as in the first study. The finding that this group were significantly heavier 
provides further support that weight is a poor indicator of nutritional risk. 
There was a lower rate of nutrition risk amongst patients receiving a CDMP 
assessment, which may be associated with their younger age. This suggests that 
nutritional screening may be more appropriate within the 75+HA. 
Recruitment was more difficult in Practice Two and fewer 75+HA were 
conducted. These assessments are not mandatory and are dependent on 
capacity of PNs to send invitations and conduct the assessments, therefore if 
other priorities are identified or the practice is understaffed by nurses, 75+HA 
may be postponed. A number of patients who consented to participate in the 
project at Practice Two, did not have an MNA® completed. According to 
nursing staff, this was due to 75+HA being conducted in the home, but height 
and weight measures being conducted at the practice. Therefore the MNA® 
could not be completed at the home visit and was subsequently forgotten. In 
order for routine screening to be successful, the tools need to be embedded in 
the assessment software so that it becomes a routine part of patient 
management. 
4.8 Postscript  
A prevalence rate of nutritional risk of 17% was consistent across two patient 
populations attending their general medical practice for a 75+HA. At the 
completion of the project in Practice One, practice nurses attended a focus 
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group to evaluate the feasibility and sustainability of incorporating nutrition 
screening into their routine practice. The doctors were also invited to complete 
a brief survey about nutrition and their older patients (Appendix G). Both 
doctors and nurses endorsed the inclusion of a nutrition screening tool in the 
75+HA, with nurses finding it a good opportunity to discuss nutrition and diet 
with the patients. Although screening appears to be feasible and accepted by 
practice staff, the experiences in Practice Two suggest there are potential 
barriers to its successful implementation. 
If nutritional risk is affecting more than one in six older patients who attend their 
general practice for a health assessment, it is important to understand whether 
GPs and PNs recognise nutritional issues in these patients and what type of 
interventions, if any they recommend. The next chapter explores the experiences 
and practices of GPs and PNs with regards to nutritional care of older adults. 
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Chapter 5: Nutritional care of older patients: 
Experiences of General Practitioners and Practice 
Nurses. 
5.1 Preface 
GPs and nurses are trusted sources of nutritional advice and are well placed to 
identify and provide early intervention for nutritional issues experienced by their 
older patients. However there is limited understanding of what their experiences 
and practices are in relation to the nutritional issues with which older patients 
present. The text from this chapter was published in the Australian Journal of 
Primary Health (Winter, McNaughton & Nowson, 2016a).  
URL: http://dx.doi.org/10.1071/PY16021  
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5.2 Abstract 
Older people living in the community face unique nutritional issues putting them 
at risk of under-nutrition which is associated with increased morbidity and 
mortality. Primary health care staff such as general practitioners (GPs) and 
practice nurses (PNs) are well placed to identify nutritional problems early and 
intervene. The aim of this study was to understand the experiences and current 
practices in a sample of GPs and PNs with regards to nutritional care of elderly 
patients. An online survey of GPs and PNs working in regional Victoria was 
conducted. Amongst the 45 respondents, 89% reported encountering consultations 
with a nutritional component in older patients within the previous three months 
and 94% of those took some action, most commonly referrals, dietary advice or 
prescribing supplements. Although the majority (63%) felt confident in providing 
appropriate nutritional recommendations for patients, 68% reported a desire for 
further professional development in the area. Given the frequency of nutritional 
issues presenting, further work is required to determine how well-equipped 
primary health care staff are to provide nutritional advice to older patients.  
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5.3 Introduction 
By 2050, it is expected that the proportion of the world’s population aged over 60 
years will double to 22%. (WHO, 2015a) In Australia, nearly 15% of the 
population are aged 65 years or older, with the majority residing in the 
community (Australian Bureau of Statistics, 2014). Many of the health problems 
of older age are the result of chronic conditions, and it is acknowledged that good 
nutrition can have important benefits for health and well being even at very 
advanced ages (WHO, 2015b). A systematic review of studies investigating 
dietary patterns and health outcomes among older adults found positive 
associations between a healthier diet and better health outcomes including 
cognitive function and mental health. (Milte & McNaughton, 2015). However, 
management of nutritional issues is complex and due to the physiological and 
psychosocial changes associated with ageing, there is an increased risk of under-
nutrition. One Australian study of home nursing service clients identified 41% as 
being at risk of malnutrition or malnourished (Rist et al., 2012). In a previous 
study of community living older adults, those who were at risk of malnutrition 
were more likely to be hospitalised, have falls and report weight loss in the 
following twelve months (Visvanathan et al., 2003). Poor nutrition is also a factor 
in increasing the risk of entry to residential aged care (Kendig et al., 2010). Thus 
nutrition plays a crucial role in maintaining independence and quality of life in 
this population. 
One of the most frequent health care interactions older adults have is with general 
practice staff. In Australia, the average number of general practitioner (GP) visits 
per person aged 65 years or older is 10.4 per year, which is nearly double the 
number of GP encounters by the general population (Britt et al., 2015).  
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Australian government funded health assessments for people aged 75 years or 
older were introduced in 1999 to identify health issues and conditions that are 
amenable to interventions to improve health and/or quality of life (Department of 
Health, 2014). Although the current uptake of these assessments is low, at an 
estimated 20% of the eligible population (Hamirudin et al., 2015) they do offer an 
opportunity to screen for potential nutritional issues requiring care. The 
assessments are commonly conducted by a practice nurse (PN) with the results 
being reviewed by the GP for implementation of any actions required.  
There has been little in the published literature regarding the experiences of GPs 
and/or PNs in providing nutritional care for older patients. It has been reported 
that general practice staff do not feel they have the skills to manage malnutrition 
(Hamirudin et al., 2014), however this does not necessarily mean they do not 
provide other nutritional care. GPs have been identified as a frequently used and 
trusted source of nutrition information (Ball et al., 2014; Cash et al., 2014), and 
while PNs are less frequently identified as sources of nutritional information, they 
are seen as credible (Cash et al., 2014). PNs also identify themselves as being in a 
good position to provide opportunistic nutrition care to patients (Cass, Ball, & 
Leveritt, 2014). Although this previous work has focussed on chronic disease 
management, it is likely that GPs and PNs are also seen as credible sources of 
nutritional information for the ageing population. Given the integral role nutrition 
has in health, and in particular its role in contributing to the independence and 
well-being of older adults, it is important to understand the nutritional issues that 
present in general practice and how well-equipped the staff are to manage these. 
The aim of this study was to examine the nutritional components of consultations 
with older patients reported by a sample of GPs and PNs.  
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5.4 Methods 
5.4.1 Procedures and participants 
Procedures and participants: An on-line survey of GP and PN members of a 
regional Medicare Local was conducted between September and November 2014. 
Medicare Locals were primary health care networks established to deliver 
coordinated primary health care across Australia. The Medicare Local advertised 
the survey through their member newsletter and invited members via email to 
participate with reminder emails sent four and six weeks after the initial 
invitation. Invitations were sent to all GP and PN members, a total of 401 
individuals (69% GPs, 31% PNs). This represents approximately 70% of the total 
GP head count in the Medicare Local region (Australian Government, 2014). The 
survey was open for a total of eight weeks. The survey questions were developed 
by the research team, in consultation with members of the Medicare Local 
responsible for delivering services and professional development to GPs and PNs. 
The survey was estimated to take 10 to 15 minutes to complete. No incentives 
were provided to participants for completing the survey.  The project was 
approved by Faculty of Health Human Ethics Advisory Group on behalf of the 
Deakin University Human Research Advisory Committee (HEAG-H 143_2014). 
5.4.2 Questionnaire 
The questionnaire was administered using Qualtrics survey software. The survey 
consisted of 18 questions with a mix of closed (dichotomous and multiple choice) 
and open-ended (free text) questions (Appendix H). Demographic information on 
profession, gender, age group and frequency of consultations with older adults 
was collected. The questions were then grouped into experiences of nutritional 
components of patient consultations (with examples of weight change, vitamin or 
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mineral deficiencies or poor food intake provided), current practices in managing 
these and confidence. Questions on current practices included descriptions of 
nutrition interventions used, whether height, weight and body mass index are 
routinely recorded and whether BMI influences their management. Display logic 
methodology was used so that the responses provided determined which questions 
were presented. Therefore not all respondents were presented with all questions. 
For example if BMI was not used in assessment, no further questions about BMI 
were presented. 
5.4.3 Analysis 
The results generated were exported into SPSS v22 (IBM, Chicago, IL, USA) for 
analysis. Descriptive statistics (frequencies and percentages) were reported for 
quantitative data, and chi-squared tests were used to analyse differences between 
GP and PN responses to questions relating to recording anthropometry, 
appropriate BMI and confidence in managing nutritional issues. Qualitative data 
from open-ended (free text) questions was collated and grouped into common 
responses. 
5.5 Results 
 A total of 47 survey responses were received with 45 providing sufficient 
responses to be included in the final analysis (47% GPs, 53% PNs), resulting in a 
response rate of 11%. Practice nurses were over-represented in the sample with a 
20% response rate compared with a GP response rate of 8%. The majority of 
respondents were female (68%) and 47% of all respondents reported that more 
than half of their weekly consultations were with patients aged 65 years or older.  
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5.5.1 Nutritional components of consultations 
Eighty nine percent of respondents (n=40) reported consultations in the previous 3 
months that included a nutritional component. When asked to describe the types 
of issues encountered (free text response), responses could be grouped into four 
broad categories: 
1. Weight-related issues which included overweight and obesity (n=11) as 
well underweight or unintended weight loss (n=9) 
2. Vitamin and mineral deficiencies (n=11) where the most common specific 
nutrients identified were vitamin B12, vitamin D and iron. 
3. Poor food choices (n=11) including lack of fruit and vegetables, low fibre, 
high calorie 
4. Poor dietary intake associated with personal and social factors (n=8) such 
as living alone, lack of food preparation skills, poor motivation to eat or 
financial issues. 
5.5.2 Current Practices  
Actions were taken to address nutritional concerns by 94% of respondents. In 
summarising the actions usually taken (free text response), the most common 
responses were: providing dietary advice (n=11); prescribing or recommending 
supplements, most commonly vitamin and mineral supplements, but also oral 
nutritional supplements (n=11); referral to other healthcare professionals (n=11) 
or referrals for services such as home care or delivered meal services (n=5). 
Respondents were also asked to identify from a predefined list, the interventions 
used to manage nutritional concerns (Table 1). Grouping all forms of nutritional 
supplementation together highlighted this as the most common intervention (55% 
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of responses). Referral to a dietitian was the second most common intervention 
selected. 
5.5.3 Practices in relation to use of anthropometry.  
The majority of respondents reported that they routinely measure body weight of 
older patients, with “no specific frequency” being the most common response to 
frequency of weighing. Body mass index was recorded by 68% of respondents 
(Table 5.1). When asked about an appropriate BMI for older patients, 37% of 
responses incorrectly indicated that the WHO healthy weight range of 18.5-24.9 
was the most appropriate range. Although more GPs (n=9) than PNs (n=5) 
selected the response of BMI 23-30 (correct response), the difference was not 
significant (p=0.175). 
5.5.4 Confidence in nutritional knowledge and desire for professional 
development. 
The majority of GPs and PNs who completed the survey felt moderately to very 
confident in providing appropriate nutritional recommendations (63%, n=24). 
Practice nurses appeared to be more likely to report having little or no confidence 
in their ability compared with GPs (p=0.053). Of the total group, 68% (n=26) 
reported requiring further professional development in this area.  The most 
common topics suggested were weight change (n=5), and general diet 
recommendations for older people (n=5). 
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Table 5.1 Descriptive statistics of practices relating to nutrition in primary 
care 
Questiona % (n) 
Do you record height in medical histories? 
 Yes 
 No 
 
80 (32) 
20 (8) 
Do you routinely weigh older patients? 
 Yes 
 No 
 
77.5 (31) 
22.5 (9) 
How often would weight be measured? 
 No specific frequency 
 Annually 
 At every appointment 
 Other 
 
39 (12) 
35 (11) 
6 (2) 
19 (6) 
Do you record BMI of older patients 
 Yes 
 No 
 
68.5 (27) 
32.5 (13) 
Does BMI influence your advice or treatment? 
 Yes 
 No 
 
67.5 (27) 
32.5 (13) 
What BMI would you consider appropriate? 
 18.5-24.9 
 ≥20 
 23-30 
 ≤25 
 
37 (10) 
4 (1) 
48 (13) 
11 (3) 
Have you suggested any of the following to assist with nutritional 
issuesb  
 Vitamin supplements 
 Mineral supplements 
 Multivitamins  
 Supplementary energy or protein drinks 
 Referral to a dietitian 
 Referral to other health care professionalc 
 Otherc 
 
 
16 (20) 
13 (16) 
10 (12) 
16 (20) 
27 (33) 
11 (14) 
7 (8) 
aAll questions were specifically referring to patients aged ≥65 years 
bRespondents could select more than one 
cDiabetes educator (n=3), speech pathologist (n=3), exercise physiologist (n=2), physiotherapist 
(n=1), cardiac or pulmonary rehabilitation (n=1), GP (n=1) 
dAll free text responses involved dietary suggestions 
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5.6 Discussion  
This study has shown that GP and PN consultations with older patients frequently 
include nutritional components. Many of the nutritional issues include those 
associated with weight (underweight and overweight), specific vitamin or mineral 
deficiencies and poor diets associated with poor food choice or poor intake due to 
social factors.  
In response to the problems encountered, interventions were focussed on nutrient 
supplements, referrals and dietary advice. Although respondents were not asked 
whether these actions were effective, this would be an important issue to explore 
in future surveys as there are a number of barriers to successful nutritional 
interventions. Dietitian referrals were commonly recommended by respondents 
however access to dietitians is often limited and since GPs usually refer to a 
dietitian in private practice (Dietitians' Association of Australia, 2015), this may 
incur a substantial cost to patients which would reduce uptake of referrals. There 
are some alternate, less expensive pathways to a dietitian consultation in Australia 
such as Enhanced Primary Care Plans or entitlements for Veterans Affairs clients. 
These provide government subsidised access to a dietitian or other health care 
professional if the need is identified by the GP. Therefore it is important that GPs 
and PNs are aware of these options. However, it is interesting to note, an 
Australian study of older adults receiving home services who were at risk of 
malnutrition found that dietitian referral for further assessment was refused by 
56% of clients (Leggo et al., 2008). The reason for the refusal was unknown in 
the majority of cases, and whilst dietitians are best placed to fully assess and 
manage malnutrition, it is important that GPs and PNs are able to identify risk 
factors. However, inadequate understanding and knowledge of age-related 
Chapter 5: Nutritional care of older patients 
 
115 
changes to nutritional status and requirements may be a significant barrier as the 
nutritional content of medical courses is sparse and inconsistent (Nowson, 
Roshier-Taks, & Crotty, 2012).  
Despite weight, both underweight and overweight, being the most common 
nutritional issue seen, body weight was not routinely measured by nearly one 
quarter of respondents. Weight change amongst older adults, in particular weight 
loss, has been shown to be associated with increased risk of mortality and 
disability (Cheng, Gao, & Jensen, 2015; Murphy et al., 2014), therefore regular 
weighing of patients is potentially an important early identifier of a nutritional 
concern. There is also confusion surrounding the appropriate BMI for older 
adults. Evidence now suggests that the healthy BMI range should be increased for 
older people (Winter et al., 2014) and this would be an important area on which to 
update GP and PN knowledge.  
Primary care is an important setting for the delivery of nutrition care as a 
component of prevention and management of chronic conditions such as diabetes 
and cardio-vascular disease (Royal Australian College of General Practitioners, 
2012). Studies of adult populations have found that GPs are perceived to be a 
trustworthy, credible and effective source of nutrition advice (Cash et al., 2014). 
They have also been shown to be able to offer effective nutrition care to patients 
with lifestyle-related disease resulting in improved nutrition behaviours and risk 
factors (Ball, Johnson, Desbrow, & Leveritt, 2013). If older adults require 
nutrition intervention or seek nutrition advice from their GP or PN it is important 
that these providers are equipped with the knowledge to intervene. Although 
nutrition is addressed in best practice guidelines for conditions including diabetes 
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and obesity (National Health and Medical Research Council, 2013b; RACGP, 
2014), no guidelines currently exist in the primary care setting to 
comprehensively address nutritional needs of older adults such as the appropriate 
BMI, or increased requirements of particular nutrients such as protein, vitamin B6 
and calcium. Although nutrition screening in a community setting is 
recommended by a number of nutrition organisations (Watterson, 2009; Weekes 
et al., 2004), specific guidance for a primary care setting is lacking. The United 
Kingdom have established a model of managing malnutrition in the community 
which includes guidelines around identification and interventions, and provides 
simple resources such as downloadable fact sheets on diet. This could provide a 
framework for providing nutritional care for older adults in Australia (Brotherton 
et al., 2012). 
A key limitation of this study is the small sample size and the low response rate to 
the survey, particularly by GPs amongst whom low response rates have 
previously been reported (Parkinson et al., 2015). This reduces the 
generalisability of the findings as it is likely that respondents were more 
interested in nutrition biasing the results to report a greater frequency of 
consultations with a nutrition component. The survey, was designed to collect 
some base-line information about the experiences and practices of GPs and PNs 
and it is acknowledged that it would have been optimal to utilise a validated 
survey tool, however one was not found and the survey was designed to elicit 
information with input from a GP and the Medicare Local team members who 
provide education, training and support to the group of GPs and PNs surveyed, 
ensuring its face validity. The frequency of nutritional issues experienced by GPs 
and PNs in our study would appear particularly high when compared to data from 
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a nationally representative sample of GPs reporting that only 3% of GP 
consultations involve counselling and advice about nutrition and weight (Britt et 
al., 2015). There may be a number of reasons for this. In the data collected by 
Britt and colleagues, GPs were only able to list a defined number of diagnoses 
and treatments for each patient encounter. Given the complex care required for 
older patients, nutritional advice may not be listed as one of the treatments 
provided. In addition our sample also included PNs who may have more time and 
opportunity to discuss nutrition. 
Although not from a representative sample, respondents in this study clearly 
identified a nutrition component to their consultations with older patients.  
Although the most effective interventions to minimise the risk of malnutrition in 
older adults are unclear, the general practice setting is well-placed to identify 
nutritional concerns and to commence early interventions. For example, use of a 
validated nutrition screening tool could assist to identify older patients who 
require closer monitoring and intervention. 
Further work is required to determine whether our results are reflected by a larger 
group. An understanding of gaps in the knowledge of these health care 
professionals and potential barriers to managing nutritional issues of older 
patients in primary care will facilitate the development of suitable education 
programs and resources to improve nutrition in the older population.  
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5.7 Postscript 
This chapter examined nutritional care from the perspective of the GP and PN. 
However, successful implementation of interventions is also dependent on the 
attitudes and beliefs of the patients. Therefore, the next chapter explores views 
about food and nutrition from the perspective of older adults themselves and 
where they look for nutritional advice. 
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Chapter 6: Older adults’ attitudes to food and 
nutrition 
6.1 Preface 
Understanding the attitudes of older adults with respect to food and nutrition and 
where they obtain information is important to contribute to identifying 
appropriate interventions. The text from this chapter was published in the Journal 
of Aging Research and Clinical Practice (Winter, McNaughton, & Nowson, 
2016b). 
URL: http://www.jarcp.com/2924-older-adults-attitudes-to-food-and-nutrition-a-
qualitative-study.html 
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6.2 Abstract 
Objective: To explore the factors that influence food choices of older adults and 
identify potential sources of dietary advice. 
Design: A qualitative research design using semi-structured, one on one 
interviews. 
Setting: A general medical practice in Victoria, Australia 
Participants: Twelve community-dwelling adults aged 75 to 89 (mean 82.8 r 4.4) 
years, 92% living alone and 92% female. 
Measurements: Interview questions addressed usual daily food pattern, shopping 
routines, appetite, importance of diet and potential sources of dietary advice or 
assistance.  
Results: Thematic analysis identified key themes influencing food choices were 
maintaining independence; value of nutrition; childhood patterns; and health 
factors. Dietary restrictions and concerns with weight gain were expressed, and 
although these were managed independently, the GP was identified as the first 
source of information if required. 
Conclusion: This sample of older adults placed high value on eating well as they 
age, however a number followed self-imposed dietary restrictions which have the 
potential to compromise their nutritional status as dietary requirements change. 
Further research is needed into how to communicate changing nutritional needs to 
this group. 
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6.3 Introduction 
Older adults are at risk of under-nutrition due to normal physiological changes 
combined with alterations in food choice, food access and health conditions 
(Donini et al., 2013; Morley, 1997). Nutritional studies have shown that older 
adults tend towards consuming a lower energy intake (de Groot & van Staveren, 
2002), smaller meals, slower eating and reduced physical activity (De Castro, 
1993). Australian data indicate that adults aged over 70 years consume less 
energy than younger adults and are less likely to meet requirements for protein, 
riboflavin and vitamin B6 (Australian Bureau of Statistics, 2015).  
Factors that impact on food choice and meal patterns have reported to include 
social isolation (Vesnaver & Keller, 2011), presence of chronic disease resulting 
in dietary restrictions (Darmon, Kaiser, Bauer, Sieber, & Pichard, 2010), and 
difficulties with activities of daily living (ADLs) (Anyanwu et al., 2011; Sharkey, 
2004). Changes to food intake and the consequent impact on nutritional status can 
result in increased risk of frailty and reduced functional capabilities (Bartali et al., 
2006; Odlund Olin, Koochek, Ljungqvist, & Cederholm, 2004). 
Prevalence of malnutrition or nutritional risk amongst older adults in the 
community has been reported at between 16% and 43% (Rist et al., 2012; Winter 
et al., 2013). Although it is recognised that early identification of nutritional 
issues is important in preventing nutritional decline (Flanagan et al., 2012), older 
adults can be resistant to dietary interventions. For example, studies in 
community-based seniors in Australia has shown low uptake of dietetic referrals 
and resistance to a home delivered meal intervention (Leggo et al., 2008) 
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(Charlton et al., 2013), however it is not clear what sources of information older 
adults do use, if any, to make decisions regarding diet or food choice. 
General practitioners (GPs) and other primary health staff  such as nurses, have 
been identified as preferred providers of nutritional care providing trustworthy 
and personalised care (Ball et al., 2014), however a study of older adults aged 75 
years and over suggested  some scepticism about dietary advice provided by GPs 
(McKie et al., 2000). 
This qualitative study aimed to build on current understanding of food choices of 
community-living older adults and explore potential acceptable sources of 
nutritional advice and support. 
6.4 Methods 
Participants were community-dwelling adults aged 75 years or older who had a 
health assessment within the previous three months and were recruited from a 
general medical practice in Victoria, Australia. The 75+ health assessment is an 
annual government funded health assessment offered to adults aged 75 years or 
older. Sixty patients who had most recently attended the practice in May 2014 
were sent a letter from the practice inviting them to participate in the study.  
One on one, semi-structured interviews were conducted by an experienced 
dietitian (JW). Qualitative inquiry was used as it is well placed to answer complex 
questions about food behaviours by investigating how and why individuals act in 
certain ways (Swift & Tischler, 2010). Open-ended questions were developed 
using an inquiry logic that reflected the study aims (Table 6.1). Interview 
questions addressed usual daily food pattern, shopping routines, appetite, 
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perceived importance of diet and potential sources of dietary advice. Information 
was also collected on age, living situation, weight, and height. The Mini 
Nutritional Assessment (MNA®-SF), a validated nutritional screening tool for 
adults aged 65 years and older, was used to determine nutritional risk of the 
participants. The MNA®-SF comprises six questions about food intake, weight 
loss, mobility, recent acute illness, cognitive function and body mass index 
(BMI). The study protocol was approved by Faculty of Health Human Ethics 
Advisory Group on behalf of the Deakin University Human Research Advisory 
Committee (HEAG-H 48_2014). All participants provided written informed 
consent. 
Interviews were audio-recorded and transcribed verbatim. Notes were also taken 
during the interview and compared with the transcripts.  Thematic content 
analysis was used to categorise and codify the interview transcripts (Braun & 
Clarke, 2006; Burnard, 1991). An inductive thematic analysis was used to identify 
emergent themes from the data, coding it without trying to fit it into a pre-existing 
frame (Braun & Clarke, 2006). Transcripts were read through several times and 
notes made on general themes and related categories of data. Interviews and 
analyses were conducted by a single investigator, and a second researcher coded 
25% of the transcripts to verify the coding. Any differences were discussed until 
agreement was reached. The transcripts were imported into NVIVO 9 (QSR 
International Pty Ltd), coded according to the initial notes and then categories 
were collapsed to generate themes for each of the four areas of interest: dietary 
patterns; influences on food choices; dietary changes with ageing; and sources of 
dietary advice.   
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Table 6.1 Interview questions and inquiry logic for semi-structured 
interviews 
Inquiry Logic Interview Question 
Understand general social  & health 
situation 
Living arrangements (where, alone, with 
spouse, with family) 
Any assistance with meals  
How would you rate your health 
Height / weight 
 
Understand influences of health status on 
food choices 
 
Tell me about any health conditions that 
influence your diet. 
 
Explore perception of weight on health 
 
Can you tell me about your current 
weight? 
 
Explore food choices and meal patterns What would you usually eat in a typical 
day: 
- Frequency 
- Location 
- Preparation techniques 
 
Understand whether appetite has affected 
dietary intake 
 
How would you rate your appetite 
compared with 10 years ago? Describe 
changes 
 
Identify issues associated with food access 
 
Tell me about how you do your food 
shopping. 
 
Relative importance or changing role of 
diet with age. 
How do you think dietary needs change 
with age? 
 
Determine sources of advice regarding 
diet / nutrition 
Any dietary advice in the past? 
Where would you seek dietary advice 
if you needed it? 
 
Chapter 6: Older adults’ attitudes to food and nutrition 
 
125 
6.5 Results 
Of the 60 people invited to participate in the study, 16 contacted the surgery to 
arrange an interview time. Four later withdrew due to illness (three) or confusion 
over appointment times (one). Twelve interviews were included in the analysis, at 
which point data saturation was considered to be reached with no new concepts 
emerging. Eleven interviews were conducted in a private room at the medical 
practice, one was conducted at the participant’s home at their request. The 
average interview duration was 33 minutes. 
The age of the participants ranged from 75 to 89 years (mean 82.8 r 4.4 years). 
Eleven participants were female (92%), and 11 (92%) lived alone. Three 
participants (25%) were classified as being at risk of malnutrition according to the 
MNA®-SF, all three had suffered acute illness or psychological stress within the 
previous three months, however all reported that the issues had, or were resolving. 
No participants were classified as malnourished. 
Overall participants felt that they had good, healthy diets and that nutrition was 
important to their overall health and well-being. 
“Very important [diet].  I think particularly when you live on your own, you can 
get into really bad habits....but oh yes, it's fundamental isn't it?  It's very 
important.” (Female #11, 75yrs) 
“I cook every day.  I don’t eat junk food.  I don’t like it.” (Female #2, 83years) 
Key themes identified in the analysis are described below under the topics of 
dietary patterns, food choices, age related change and dietary advice. 
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6.5.1 Dietary Patterns 
The usual dietary pattern described involved three meals per day, with skipping 
meals a rare occurrence. As nearly all participants lived alone, most meals were 
eaten alone in their own homes. Eating out occasions were rare, but more 
commonly involved meeting friends for ‘coffee’ or having a cup of tea or coffee, 
with or without a snack when at the shops. 
Routine 
Days tended to be fairly structured with similar meal times each day. There was 
usually a standard time that participants arose each morning and meals were then 
organised according to the activities of the day. When describing their meals, it 
was common to qualify their statements with “every day” or “always”. 
Sometimes these routines reflected long-standing habits. 
“I’ve been doing it for a long time, same old routine so I can’t change it” 
(Female #5, 86years) 
“I still got used to when I worked in the factory 12 o’clock it must be lunch.” 
(Male #4, 86yrs) 
Food Preparation 
As the majority of respondents were female, they had been responsible for food 
preparation for most of their adult lives, and continued to cook for themselves 
even when they were living alone. All reported consuming at least one hot meal 
each day, but often cooked sufficient quantity to last for a few days. 
“I’m all for cooking up, you know, larger quantities like that.  If I cook a couple 
of cutlets I’ll cook say four, it’s two for one night, and an alternate night you have 
the other two.” (Female #7, 86years) 
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Despite a desire to prepare their own food, many had started using packaged 
frozen foods from the supermarket or at least having some in the freezer in case 
they didn’t feel like cooking or had unexpected guests. 
“Well, sometimes, I always keep a couple of supermarket, McCain meals in the 
freezer, in case I'm sick and I can’t be bothered by the... I heat up one of those.” 
(Female #9, 89 years) 
6.5.2 Influences on food choices 
Independence and positive attitude 
Participants expressed pride in their ability to remain independent and self-
sufficient in all facets of their lives, including shopping and preparing food. They 
felt that staying active either at home, within their family or with social groups 
was an important factor in their general health.  Even when faced with health 
issues, they felt that ‘just getting on with it’ was important.  
“I can’t do very much.  I try, but... and I keep trying til I’m exhausted.” (Female 
#10, 86 years) 
“Actually, sometimes I think, when you’ve got a bit of responsibility, it makes you 
get up and get going. You can’t say, ‘Oh, I'll just sit in all day today’.” (Female 
#8, 78 years) 
Value of eating well 
Diet and nutrition was considered to be important to their overall health, and 
therefore participants felt it was worth the effort to continue with food 
preparation.  
“I still prepare and cook my own meals…..But, I eat well. I'm a healthy eater.” 
(Female #9, 89 years) 
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It was acknowledged that it could be easy to slip into bad habits such as missing 
meals but the value they placed on diet, prevented this. They often felt that they 
were doing better than others of their age who appeared to place a lower value on 
their own well-being.  
“Always good meals, you know?  Yeah, I think it is, because some people say, 
‘oh, we never cook, eat sandwich’. I don’t like that.” (Female #2, 83 years) 
“But she [friend] tells me what she’s eating, and she’s not eating like I am eating, 
and you know sometimes, “Oh, I couldn’t be bothered making a meal,” I would 
never be like that.” (Female #1, 84 years) 
Childhood patterns 
Participants talked about their current food patterns as similar to those they were 
brought up on and that their parents provided for them. Some food choices were 
unchanged over many years. The provision of regular ‘good’ meals as children 
appeared to set the standard for dietary practices over the course of their adult life. 
“Well, we were brought up to, on a farm. And my mum and, and dad always made 
sure we were well fed. And you know we just eat the same. Meat and three veg.” 
(Female #9, 89 years) 
Health Conditions 
Food choices were commonly restricted or influenced by health conditions or 
previous dietary advice. Six of the female participants were conscious of their 
weight and did restrict food intake to try and reduce their weight. In some 
instances, this was even in the presence of recent weight loss due to illness or 
emotional distress. 
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“I have lost a bit of weight in the last six months, which is part of this [illness] but 
this is more my natural weight” (Female #7, 86 years) 
Specific foods were often chosen to meet the perceived personal dietary needs or 
restrictions of participants. Food restrictions included full fat dairy products, 
artificial preservatives, lactose, fructose and artificial sweeteners. These choices 
appeared to be self-imposed with little guidance from any health care 
professionals. 
6.5.3 Changes with age 
Changes associated with age were seen as inevitable and something to be 
accepted and managed. Participants associated changes to their food intake or 
nutritional requirements with advancing age with either social factors (e.g. loss of 
a partner) or physiological changes. The social change was most commonly the 
adjustment to living alone and cooking for one, which impacted on quantity of 
food consumed. There was also recognition that a reduced appetite was associated 
with lower activity levels and that keeping physically active could improve 
appetite. 
“And the fact that you live on your own and you’re not cooking.  My husband had 
an enormous appetite, and of course you know you’re cooking for two, and you sit 
down and you’re talking, you do eat more.” (Female #7, 86 years) 
Physiological changes included alterations in taste, appetite or metabolic changes 
resulting in smaller food portions consumed. Although participants often reported 
that their appetite was good, it was generally felt that it had declined with age.  
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“We’ve cut down ..... we used to have a piece of steak you know oh it’d be bigger 
than that but we, now we would only have half a scotch fillet each.” (Female #2, 
83 years) 
6.5.4 Dietary advice or assistance 
Most participants identified their general practitioner (GP) as the first point of 
contact if they had any dietary concerns. They trusted the doctor to tell them if 
there was any need to alter their diet and to answer any questions they had. Two 
participants felt that their doctor would refer them to a dietitian if required. 
Family, friends and the media were also sources of dietary information. 
In terms of receiving assistance with services such as home delivered meals (only 
one participant was occasionally using a home delivered meal service), they were 
considered a possibility but the preference was to have home prepared meals. 
There was a focus on consuming fresh or home-made meals. 
“But any food that had to have been cooked and frozen and then delivered, it’s 
just not like fresh food.” (Female #8, 78 years) 
6.6 Discussion 
This study aimed to build on our understanding of what influences food choices 
and dietary patterns of adults over 75 years of age in Australia. We found that 
participants placed a high value on eating well and their food choices were driven 
by childhood eating patterns, and their specific health conditions which frequently 
resulted in self-imposed dietary restrictions. Age related changes were seen as 
inevitable and could be divided into physiological changes such as reduced 
appetite or social changes such as living alone. The first option for seeking dietary 
advice was the GP, and while services such as home delivered meals were 
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considered acceptable, freshly prepared meals were the preferred option. 
The participants in this study were living independently with very few support 
services, and the majority were still able to drive. Although all but one were 
living alone they placed a high value on continuing to eat well and preparing 
meals for themselves. Vesnaver and colleagues (2012) described a model of 
‘dietary resilience’ based on interviews with 30 Canadian adults aged between 73 
and 87 years (Vesnaver et al., 2012). One of the features of dietary resilience was 
prioritizing eating well, enabling individuals to adapt and overcome dietary 
obstacles. This notion of resilience is consistent with the themes we identified of 
independence and value of eating well where, despite being faced with 
challenges, food intake was maintained. 
Routine and childhood meal patterns were contributing factors to current dietary 
practices and this has also been identified in other older populations. A study of 
Scottish adults aged 75 years and older used 24 hour food recall in conjunction 
with interviews to understand dietary beliefs and practices (McKie et al., 2000). 
They found routine was seen as an important way of overcoming fluctuations in 
appetite, and the establishment of dietary beliefs and habits in childhood carried 
over into old age.  
The issue of weight management and dietary restriction is an important area to 
explore further. We found that management of weight was a common area of 
concern for participants, as it had been a main focus of their diet during 
adulthood. However, in older adults, a higher BMI is associated with lower 
mortality (Winter et al., 2014), and weight change is associated with greater 
mortality (Somes et al., 2002). In addition to weight concerns, a number of other 
Chapter 6: Older adults’ attitudes to food and nutrition 
 
132 
dietary restrictions had been adopted without any specific guidance, including 
reduced fat, reduced lactose, reduced fructose and avoidance of certain additives. 
Dietary restrictions in older people are considered to have an unfavourable benefit 
/ risk ratio with the potential to result in deficiencies and contribute to under-
nutrition (Darmon et al., 2010; Zeanandin et al., 2012). Further investigation is 
required to determine whether these restrictive practices have an impact on 
nutritional adequacy in this population. 
Age-related changes impacting on food intake such as reduced appetite, social 
isolation, altered capacity to shop and prepare food have been well described in 
the literature (de Boer, Ter Horst, & Lorist, 2013). Although the participants in 
this study did identify changes in appetite, reduced serve sizes, and issues 
associated with living alone and cooking for one they tended to downplay these 
factors and felt that they were inevitable part of aging that weren’t impacting on 
their overall nutritional intake. Ramic and colleagues have shown that living 
alone for older adults was associated with reduced nutrient intake, reduced BMI 
and greater nutritional risk, however those living alone were also more financially 
compromised (Ramic et al., 2011). Participants in our study were generally 
unconcerned with changes to appetite or portion sizes and appeared unaware of 
any specific changes to their nutritional requirements with age (such as needing 
additional protein or calcium). It may be that nutrition messages for older adults 
need to address how to meet their needs in the face of changing dietary patterns in 
order to maintain optimal health.  
The clearest source of dietary advice, if required, was identified as the GP 
consistent with other studies which have identified GPs as a trusted source of 
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information (Ball et al., 2014; Cash et al., 2014). In Australia, there are no 
guidelines on managing nutritional issues for older adults, particularly the frail 
elderly and therefore GPs may not be fully informed on the specific requirements 
of this population and unable to provide appropriate guidance.  
Our study has limitations in that the sample was predominantly women who were 
generally well and independent. They exhibited traits of ‘dietary resilience’ but 
further exploration of the issues with a male population would provide additional 
insights. Literature suggests that older men living alone tend to have poorer 
cooking skills, associated with a poorer quality diet (Charlton, 1997; Hughes, 
Bennett, & Hetherington, 2004) and may be more affected by changes to living 
situation.  A recent literature review suggests that there may be gender differences 
in the impact of living alone on food intake, with men more likely to show 
undesirable intakes (Hanna & Collins, 2015). It would also be useful to compare 
our findings with a malnourished, frailer population to understand the influences 
on their food choices. 
This sample of older adults placed high value on eating well as they age, however 
a number continued with dietary restrictions which have the potential to 
compromise their nutrition as dietary requirements change. Further research is 
needed into how to communicate changing nutritional needs to this group and to 
determine whether primary care staff are equipped to provide appropriate 
nutrition information. 
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6.7  Postscript 
Findings from the qualitative research presented in this chapter demonstrate that 
these older adults still value good nutrition and in fact many self impose dietary 
restrictions in an effort to maintain good health. They identify their GP as the first 
point of contact for information about nutrition but are also influenced by the 
broader public health messages relayed in the media, suggesting the need for 
more targeted information that specifically relates to changing nutritional needs 
with age. 
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Chapter Seven: Discussion, implications and future 
directions  
7.1 The ‘Healthy Weight Range’ is different for older adults 
Body mass index is a component of many nutrition screening tools to identify risk 
of malnutrition but is also often used independently as a proxy for nutritional 
status in older adults. There is general recognition that the healthy weight range 
may be different compared with younger adults, but varying BMI cut-offs are 
applied to older adults. A survey of 46 dietitians working in the United Kingdom 
found that 69% use BMI in their assessment of nutritional status but felt that its 
use was limited and that the reference ranges did not apply to older populations 
(Cook, Kirk, Lawrenson, & Sandford, 2005). In a systematic review of the 
measures used to define nutritional problems in nursing home residents, the 
authors found that BMI was commonly used but there was no consistent 
definition of low BMI, with cut-off points ranging from <18.5 to ≤24.0 kg/m2 
resulting in large variations in reported prevalence rates of under-nutrition (Bell, 
Tamura, Masaki, & Amella, 2013). These findings demonstrate the ongoing 
uncertainty regarding an appropriate BMI for older populations. 
Based on the meta-analysis component of this thesis, including nearly 200,000 
individuals, the nadir of the BMI all-cause mortality curve was found to be at a 
BMI between 24.0 and 30.9 kg/m2 with lowest risk at a BMI of 27.0-27.9 kg/m2. 
Further analysis of those studies which provided mortality data on younger adults 
compared with older adults also showed a distinctly different BMI mortality 
relationship between the two groups. Mortality risk was found to increase at BMIs 
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below 22 kg/m2 for those aged over 65 years, with no significant increase at BMIs 
above 23 kg/m2. These results now give strong evidence that the WHO healthy 
weight range is not appropriate for older populations. This has implications for 
clinical practice, such that dietary interventions for older people using standard 
BMI cut-offs may result in inappropriate dietary restrictions for those with a BMI 
above 25 kg/m2, and may also miss identifying people at risk of under-nutrition 
who have a BMI within the defined healthy weight range of 18.5-24.9 kg/m2. 
There are already some examples of these results being incorporated into practice 
in Australia, demonstrating the significance of this research. Queensland Health 
have recently developed a fact sheet as part of their Nutrition Education On-line 
resources, ‘Using BMI’ which now advises it may be appropriate to adjust BMI 
classifications for adults aged ≥65 years based on the meta-analysis results 
included in this thesis (Queensland Government, 2014). The Royal District 
Nursing Service (RDNS), an Australian provider of home nursing and health care 
services have also revised their guidelines so that their bariatric guidelines now 
state that a BMI within the range of 23-30 kg/m2 is associated with lower 
mortality for adults ≥65 years (personal communication, R. Ogrin, Senior 
Research Fellow RDNS, 17 February, 2016). Additionally a large local health 
district in Australia has included the findings of this meta-analysis in their Best 
Practice Manual for Aged Care and their Nutrition Resource for Older People 
(Bartl & Bunney, 2015; Bunney & Bartl, 2015). 
Future research 
Body mass index continues to be used as a nutritional indicator in clinical practice 
as height and weight are relatively easy measures to obtain, however additional 
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investigation needs to be done on its applicability in older adults. Grouping 
together all adults aged 65 years or over may be too broad and the BMI all-cause 
mortality relationship in the younger old age groups e.g. 65-75 years may be more 
reflective of that seen with younger adults. There is some evidence that a lower 
BMI may be associated with better functional status measured by activities of 
daily living scales in those aged over 60 years (Bahat et al., 2015), however a 
higher BMI has been found to have an association with better cognitive function 
(Smith et al., 2014). Further analysis of longitudinal data from older cohorts needs 
to be undertaken to determine whether the same relationship between BMI and 
mortality found in the meta-analysis in this thesis holds for BMI and functional 
abilities, allowing a clear definition of a healthy weight range for older adults that 
optimises quality of life as well as mortality.  
7.2 Nutritional risk is common in older adults in the community 
Nutritional risk is common among older adults residing in the community but 
often not detected early enough for effective intervention. My research found that 
implementing nutrition screening as part of the 75+ health assessment in two 
general medical practices identified more than one in six older adults as being at 
risk of malnutrition. A low body mass index is often used as an indicator of 
nutritional status, however given that of those identified as being at nutritional 
risk, only 13% of one population studied and none of the second population had 
BMIs in the WHO underweight range, it is likely that nutritional risk would go 
unnoticed without a validated screening tool being used. This further supports the 
finding that different BMI cut-offs are appropriate for older adults. With 
malnutrition risk having been shown to be associated with hospitalisation, falls, 
weight loss (Visvanathan et al., 2003) and functional decline (Dent, Visvanathan, 
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Piantadosi, & Chapman, 2012), improving the nutritional status of these 
individuals has the potential to improve their quality of life as well as reduce 
health care costs. Although the 75+ health assessment is currently under-utilised 
in Australia, with just over 300,000 conducted in 2008-09, representing 
approximately 20% of the eligible population (Hamirudin et al., 2015), results 
from my research suggest 60,000 of these individuals may be at risk of 
malnutrition. The prevalence found in the Victorian populations sampled is likely 
to be a conservative estimate of nutritional risk as the participants were 
ambulatory individuals able to consent to both the 75+ health assessment and 
participation in the research project. Other studies of more vulnerable older adults 
(receiving home care or nursing service) have found up to 45% to be at risk of 
malnutrition or malnourished (Rist et al., 2012; Visvanathan et al., 2003). It has 
been recommended that health assessments of any kind be structured so that 
repeated measures can be obtained, therefore for assessments to be effective, 
standard tools should be available, in addition to access to services and 
information for patients (Byles 2000). A validated nutrition screening tool such as 
the MNA® would assist in meeting this requirement. 
If nutrition screening is to be a standard component of general practice, it needs to 
be simple to adopt. The nursing staff involved in administering the MNA£ in the 
project described in Chapter Five, found that incorporating the tool into the 75+ 
health assessment was feasible and easy to manage. They reported that it took less 
than 5 minutes to complete as the majority of information had already been 
collected in other sections of the assessment. The nurses also reported that having 
a nutritional risk score prompted them to implement a plan. 
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However, there are barriers to implementing nutrition screening in a general 
practice setting. In the second practice, screening was sometimes forgotten 
because the health assessments were conducted in patients’ homes but height and 
weight measures were conducted in the practice resulting in the MNA® being 
omitted at the home visit and then forgotten at the practice. Anecdotally, it was 
identified that the screening tool needs to be a part of the standard practice 
software so that it is an automatic inclusion in assessments. This is consistent with 
another recent Australian study where the MNA® was found to be an easy tool to 
use but stated that inclusion in the general practice software would enhance usage 
(Hamirudin et al., 2014). Incorporating nutrition screening into the assessment for 
a chronic disease management plan (or Enhanced Primary Care Packages) 
identified fewer individuals at nutritional risk than when incorporated into the 75+ 
HA, and was probably seen as less relevant by both patients and practice staff in 
this context, as these individuals were attending for specific issues such as 
diabetes or chronic pain management. Previous studies have identified additional 
barriers to screening of inadequate resources (both within and outside the 
practice), lack of GP and nurse nutrition screening knowledge as well as doubt 
that nutrition screening would affect patient outcomes (Hamirudin et al., 2014).  
There is a paucity of data on what interventions are most effective at reversing 
nutritional risk and whether these interventions improve health outcomes. 
Interventions that have been documented in the literature include provision of 
dietetic care, home delivered meal or other community services, and nutrition 
education. Dietetic interventions have shown conflicting results. A study from 
Israel of a dietitian led intervention for under-nourished elderly in the community, 
compared the dietetic intervention with a physician led ‘standard care’ and an 
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untreated group (Endevelt et al., 2011). The dietitian led intervention involved a 
nutritional assessment followed by tailored nutritional treatment and five 
meetings with the dietitian over six months. The dietetic intervention resulted in 
improved cognitive function, an improvement in depression score, improved 
nutritional intake and lower cost of physician visits compared with the other 
groups, however no difference in physical function was reported. In contrast, a 
Dutch study of dietetic intervention compared with usual care found that 
individualised dietetic treatment over six months was not superior to usual care in 
terms of weight change, physical performance, hand-grip strength, quality-
adjusted life years or total costs (Schilp, Bosmans, Kruizenga, Wijnhoven, & 
Visser, 2014; Schilp, Kruizenga, Wijnhoven, van Binsbergen, & Visser, 2013). A 
systematic review of outcomes following nutrition screening found that only eight 
of 54 nutrition screening studies reported intervention outcomes, all of which 
reported improvements in nutritional status, however the lack of studies highlights 
the absence of evidence available (Hamirudin, Charlton, & Walton, 2016). It 
appears that dietetic intervention has the potential to improve nutritional status but 
it may be that some patients will benefit more than others and more work needs to 
be done to identify where dietetic intervention will be most effective. The use of 
nutrition screening tools has the potential to identify those who are at greatest 
nutritional risk and therefore likely to require referral to dietitians for more 
detailed nutritional assessment and management plan.  
The study described in Chapter Four found that those individuals who were at risk 
of malnutrition were more likely to have a history of depression and tended to be 
using more social supports, suggesting that improving nutrition requires more 
than dietetic intervention alone. A multi-facetted approach is required that 
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includes medical management, social support as well as dietary management. The 
Enhanced Primary Care packages that are now available to GPs can play a role in 
offering subsidised consultations with a range of health care professionals 
including dietitians, speech pathologists, and dentists. 
Future Research 
The research undertaken in this thesis has demonstrated the feasibility of 
including nutrition screening in General Practice but the next important step is to 
determine interventions that can improve nutrition in a cost-effective and timely 
manner.  
Further research is required to determine whether early intervention by general 
practice staff such as PNs can improve nutritional risk and patient outcome. 
Therefore future research could focus on development of an education program 
for GPs and PNs about identifying and managing nutritional risk in older patients, 
followed by implementation of nutrition risk screening with an intervention 
program. Interventions based on the available literature, may include referrals to 
other health care professionals (such as dietitians), social support, assistance with 
shopping or food preparation, home delivered meals, dietary advice, and dietary 
supplements. Measurement of outcomes over the following six months could 
include compliance to the recommendations, GP visits, hospitalisations, dietary 
intake, weight and nutritional risk status. Comparison to a ‘usual care’ group 
would add to our understanding of the efficacy of interventions, and undertaking a 
randomised controlled trial would provide the strongest evidence for efficacy of 
interventions. However such trials can be difficult in a general practice setting, 
and recruitment of patients in older age groups has been found to be particularly 
challenging with participants tending to be younger and requiring less home 
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assistance (Michelet, Lund, & Sveen, 2014; Provencher, Mortenson, Tanguay-
Garneau, Bélanger, & Dagenais, 2014).  
Working with the recently established Primary Health Networks in Australia to 
pilot such a program in two to three defined geographical locations may be a 
practical first step and would allow evaluation to determine the feasibility of a 
broader program roll-out. A model of managing adult malnutrition in the 
community has been developed in the United Kingdom which could provide a 
framework for this research (Brotherton et al., 2012). The model was developed 
by a consensus panel from key stakeholder groups representing dietitians, general 
practitioners, nurses, pharmacists and national nutrition organisations, and 
includes guidance around identifying and managing malnutrition in the 
community. Adopting a similar model in Australia would allow for international 
comparisons. In order to advocate for routine nutritional screening in primary care 
in Australia, further evidence for effective interventions to achieve patient 
benefits is required. 
7.3 Communicating appropriate nutrition for older adults 
The qualitative study of older adults described in Chapter Seven suggests that 
GPs may be the first point of contact for advice on nutritional issues. Although 
there is little published about older adults’ sources of nutrition information, one 
other Australian study reported that GPs could play a role in providing nutrition 
advice for this group (Brownie & Coutts, 2014) and these findings are consistent 
with the literature from the field of chronic disease management where doctors 
are a frequently used and trusted source of nutrition information (Ball et al., 2014; 
Cash et al., 2014).  
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Whilst my research has identified that older people would consult their GP if they 
have questions or concerns about their nutrition, food choices were also found to 
be influenced by family, friends and media. With the main focus of public health 
nutrition messages being management of overweight and obesity and reducing 
chronic disease risk, older adults appear to continue to impose dietary restrictions 
without the input of a health care professional. Many older women continue to 
restrict fat and calories for weight and lipid control. Previously an association 
between dietary restrictions and increased nutritional risk has been seen 
(Zeanandin et al., 2012), and there is also conflicting evidence regarding the 
benefits of intentional weight loss in older adults (Locher et al.; Mathus-Vliegen, 
2012). Therefore, more targeted and appropriate nutrition messages need to be 
disseminated to older adults and their carers. 
One of the difficulties in managing nutritional risk for older adults is their 
apparent resistance to interventions. A number of studies have shown that those 
identified as being at nutritional risk decline further assessment or intervention 
(Charlton et al., 2013; Craven et al., 2016; Hamirudin et al., 2016; Leggo et al., 
2008), which may be because they are unaware of changing nutritional needs with 
age and the impact that nutrition can have on their functional abilities. With the 
increase in government funding focussing on community based aged care under 
the Commonwealth Home Support Program (Department of Health, 2016) 
working with aged care groups who provide community based services may be an 
avenue to both disseminate nutrition messages and implement nutritional 
strategies such as food deliveries, and both in home and out of home meal 
services. Directing older adults or their families to the recently created My Aged 
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Care website in Australia (http://www.myagedcare.gov.au/) may also allow them 
to search for services, including meals, home assistance or allied health support.  
My research found GPs and PNs report that consultations with older patients 
commonly involve a nutritional component and while 63% reported feeling 
confident to very confident in addressing these issues, there may be knowledge 
gaps. Using BMI as an example, 37% of respondents felt that a BMI range of 
18.5-24.9 kg/m2 was appropriate for older adults. Nearly one quarter of the 
respondents did not routinely weigh older patients, and of those who did 39% 
reported that there is no specific frequency of weighing. Given that unintentional 
weight loss can be an indicator of underlying illness or an early sign of 
malnutrition, it has been suggested that recording weight should be incorporated 
into routine management of older patients (Flanagan et al., 2012). Whilst best 
practice guidelines are in place to guide GPs in their management of chronic 
diseases such as diabetes and cardio-vascular disease, no such guidance exists for 
addressing nutrition or frailty more broadly for an older population. As nearly 
30% of GP-patient encounters are with adults aged ≥65 years (Britt et al., 2015), 
this is an area that needs to be addressed in the future, with nutrition being 
considered an integral part of the overall management of older patients. 
Future Research 
It is clear that older patients who present to their GP commonly have a nutritional 
component to their consultation. Using the results of the on-line survey described 
in Chapter Six to develop a more targeted survey of GPs to identify knowledge 
gaps amongst a larger population is an important next step. Recruitment of GPs is 
notoriously difficult, and strategies to improve recruitment would include 
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working with the RACGP (and using known ‘leaders’ to endorse the survey), 
clearly describing the relevance of the research to general practice and providing 
incentives to participants (Parkinson 2014). These results could then be leveraged 
to work with peak bodies such as the RACGP to develop guidelines for providing 
nutritional care for older adults in general practice including guidance around 
BMI recommendations, weight monitoring, and meeting nutritional requirements. 
This would need to be in the context of overall care of older patients, due to the 
complex nature of their management. 
Additionally more work is required to understand the needs of the elderly who are 
at nutritional risk or malnourished to assist in identifying interventions they find 
acceptable. This would best be addressed using qualitative methods such as one 
on one interviews to fully understand the barriers to providing interventions such 
as dietetic assessment, home delivered meals or social support. 
7.4  Strengths and Limitations of the research 
This research program has provided strong evidence from a large meta-analysis 
that the BMI mortality relationship changes with older age. These results are 
already being incorporated into clinical guidelines such as the nutritional 
resources of one of the Australian state health departments (Queensland Health) 
and within a large district nursing service. They have also started to be 
communicated to GPs through some of the RACGP targeted publications (Winter, 
2015; Winter & Nowson, 2016). My research program found that nutrition 
screening is a feasible addition to health assessments in a primary care setting. It 
has identified that, as with other chronic diseases, general practice medical staff 
are considered a first point of contact and both doctors and nurses working in 
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general practice are frequently faced with nutritional issues amongst their older 
patients.  
The strengths and limitations of each of the individual projects have been 
described in the previous chapters, however on the whole, the studies in the 
general practice and community settings were limited by low response rate 
(Chapter Five) and small sample size (Chapter Six) and therefore the results 
cannot necessarily be generalised to broader populations. Although the nutrition 
screening described in Chapter Four was included as a standard part of patient 
assessments, being part of a research project obviously influences practice such 
that consent is required, impacting negatively on the sample numbers and relying 
on practice staff to recruit participants. With surveys and interviews, more 
motivated individuals may be involved or those that have a particular interest in 
nutrition. This has the potential to bias the results, particularly with the on-line 
survey where those most interested in geriatric care and / or nutrition choose to 
participate resulting in an over-representation of nutritional issues. The on-line 
survey was not a validated tool, although the Medicare Local team delivering the 
survey checked the questions prior to distribution with the main modification 
being the addition of professional development questions.The survey was 
designed to provide some initial information about the experiences and practices 
of GPs and PNs. Despite the limitation of sample size, the on-line survey has 
highlighted areas that require further exploration, in particular knowledge of 
appropriate weight or BMI, the role of monitoring weight in older patients and the 
effectiveness of nutritional interventions currently used.  
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In Chapter Six, only twelve interviews were conducted, and although consistent 
themes were emerging in the final interviews, data saturation may not have been 
reached. The concept of data saturation is a complex one, it is acknowledged that 
is difficult to quantify and not directly related to sample size (O’Reilly & Parker, 
2013). Although the study provided a number of insights regarding food choices 
of older adults, additional interviews may have resulted in the discovery of new 
information. 
7.5 Conclusions 
Community-dwelling older adults are at risk of under-nutrition which has the 
potential to have a serious impact on health and quality of life. There is an 
opportunity to identify this risk by using a validated nutrition risk screening tool 
within the primary care setting as part of the funded 75+ health assessments. 
However in order to make this effective, health care professionals within the 
primary care setting need to understand the changing nutritional requirements 
with age. This includes communicating a revised ‘healthy weight’ range, 
knowledge of increased requirements for certain nutrients with age, and the 
impact nutritional risk can have on health. My research has shown that older 
adults are interested in their nutrition and it is feasible to screen for nutritional 
risk in general practice using a simple tool that could be incorporated into GP 
software programs. Further research now needs to be conducted into defining the 
interventions that can best minimise this risk, improve nutritional status and 
ultimately improve functional ability, health status and quality of life of older 
adults.
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Appendix C Pooled hazard ratios (HR) for broadly defined groupings of 
BMI in relation to all-cause mortality for men and women aged over 65 
years. 
Hazard ratios (HR) and 95% confidence intervals (CI) of body mass index (BMI) 
25.0-29.9 kg/m2 compared with BMI 21.0-24.9 kg/m2 in relation to all-cause 
mortality for men and women aged over 65 years. 
 
  
Overall
Study
Berrington de Gonzalez, 2010
Keller & Ostbye, 2005
Dolan, 2007
Mazza, 2007
Flicker, 2010
Al Snih, 2007
Price, 2006
Berraho, 2010
Dey, 2001
Miller, 2002
Breeze, 2006
Reis, 2009
Zunzunegui, 2012
Gulsvik, 2009
Janssen, 2007
Janssen & Bacon, 2008
ID
Wee, 2011
Kvamme, 2011
Grabowski, 2001
McTigue, 2006
McAuley, 2009
Kulminski, 2008
Atlantis, 2010
de Hollander, 2012
0.90 (0.89, 0.92)
1.05 (1.00, 1.11)
0.70 (0.44, 1.11)
0.89 (0.75, 1.05)
0.92 (0.81, 1.05)
0.87 (0.79, 0.96)
0.78 (0.72, 0.85)
0.82 (0.77, 0.88)
0.98 (0.88, 1.10)
0.94 (0.84, 1.04)
0.99 (0.81, 1.20)
1.01 (0.88, 1.17)
0.90 (0.81, 1.01)
0.90 (0.76, 1.06)
0.86 (0.64, 1.16)
0.88 (0.78, 0.99)
0.96 (0.92, 1.01)
ES (95% CI)
0.86 (0.81, 0.92)
0.88 (0.85, 0.92)
0.89 (0.77, 1.01)
0.86 (0.77, 0.96)
0.66 (0.48, 0.90)
0.82 (0.74, 0.92)
0.96 (0.77, 1.20)
0.92 (0.78, 1.09)
  1.5 .75 1.5
BMI 25.0 – 29.9 kg/m2 
 175 
Hazard ratios (HR) and 95% confidence intervals (CI) of body mass index (BMI) 
30.0-34.9 kg/m2 compared with BMI 21.0-24.9 kg/m2 in relation to all-cause 
mortality for men and women aged over 65 years. 
 
Grouping BMI’s into categories supported the previous association found, that a 
BMI in the overweight category according to WHO criteria has a lower mortality 
risk compared with a BMI in the range of 21.0-24.9. 
 
Overall
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McAuley, 2009
Reis, 2009
McTigue, 2006
Berrington de Gonzalez, 2010
ID
Keller & Ostbye, 2005
Atlantis, 2010
Janssen, 2007
Grabowski, 2001
Janssen & Bacon, 2008
Miller, 2002
Kvamme, 2011
Mazza, 2007
Price, 2006
de Hollander, 2012
Kulminski, 2008
Flicker, 2010
Dey, 2001
Al Snih, 2007
Tayback, 1990
Zunzunegui, 2012
Study
Wee, 2011
0.97 (0.95, 0.99)
1.11 (0.92, 1.34)
1.06 (0.89, 1.27)
1.10 (0.83, 1.46)
0.50 (0.32, 0.79)
0.82 (0.70, 0.94)
1.01 (0.88, 1.16)
1.24 (1.12, 1.38)
ES (95% CI)
0.91 (0.45, 1.85)
1.04 (0.76, 1.42)
0.82 (0.70, 0.96)
0.80 (0.67, 0.96)
1.14 (1.09, 1.20)
1.13 (0.86, 1.49)
0.94 (0.89, 0.99)
0.78 (0.66, 0.93)
0.78 (0.72, 0.84)
1.05 (0.87, 1.26)
0.77 (0.66, 0.91)
0.98 (0.86, 1.12)
1.10 (0.98, 1.23)
0.80 (0.72, 0.89)
0.97 (0.82, 1.14)
0.80 (0.63, 1.00)
0.95 (0.87, 1.03)
  1.25 .5 .75 1.5 2
BMI 30.0 – 34.9 kg/m2 
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Appendix D Acceptance of Manuscript for Journal of Nutrition, Health and 
Aging 
 
 
 
  
 177 
Appendix E MNA®-SF Screening Tool 
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Appendix F Patient Diet Sheet 
 
Simple steps to better nutrition 
 
 
Aim for 3 small meals and 3 nourishing snacks each day 
 
Use full cream / full fat dairy products 
 
Include a protein food with every meal and snack e.g. egg, meat / fish 
/ chicken, milk, yoghurt, or cheese 
 
Nourishing meals and snacks can include: 
9 Porridge 
9 Creamy soups 
9 Biscuits and cheese 
9 Toasted sandwiches with fillings such as cheese, ham, tuna, 
chicken 
9 Custard and stewed fruit 
9 Puddings  
9 Milkshake or hot milky drink 
9 Scrambled, poached or boiled eggs 
9 Baked beans 
 
 
Pre-prepared meals, salads or desserts available from the supermarket 
can provide convenient additions to the diet. 
 
 
 
 
  
 
 179 
Appendix G Staff evaluation from nutrition screening project (Practice 
One) 
Nurses’ focus group 
Nurses were invited to attend a focus group to provide feedback on nutrition 
screening, where the following questions were used as a basis for discussion. 
1. On average how much time did it take to complete the MNA® -SF?  
2. Did the MNA® -SF results provide new information that you thought was 
relevant to patients? 
3. For patients at risk, do you think any action/advice/referral is warranted? 
4. How did patients respond to being identified as being at nutritional risk? 
5. If patients were identified as being at nutritional risk, did this prompt 
discussions with patient?  
6. Do you think the nutrition screening would be a useful addition to the 75+ 
health check? 
-  If so are other follow-up strategies and resources necessary? 
Results 
Six nurses attended the focus group which lasted approximately 40 minutes. The 
nurses found that the screening tool took less than 5 minutes to complete with 
most of the information coming from previously collected information in the 
health assessment. They felt that having a score from the screening tool supported 
their general impression but having a nutritional risk score prompted them to 
implement a plan. 
You can actually make a plan, like need to review in 6 months or we need to 
monitor your weight because you are becoming at risk of malnourishment. 
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Some felt that the questions were less appropriate for a GP clinic and may be more 
relevant to an aged care setting.  
I’d imagine that it would be far different if you went to a nursing home or 
something, than someone coming to the doctors. 
It was felt that most patients identified as being at risk were interested in how to 
help themselves but the nurses appeared to have a greater awareness of overweight 
amongst the patients feeling that these people were unlikely to be at risk of under-
nutrition. 
“I think I only had 3 at risk.” 
“I don’t think I had any, they were all overweight” 
Resource that the nurses felt would support patients at risk included samples of oral 
nutrition supplements such as Sustagen, simple diet information that patients can 
put on their fridge as a reminder, ideas for suitable frozen meals. 
When asked about maintaining the MNA® -SF in the assessment, the response was: 
“Yes, it takes 2 seconds and if you don’t have to do consent and everything as you 
did for this. There’s a bit at the bottom (of the health check) where you can tell the 
doctors things so we can say the patients at high risk.” 
 
Survey of GPs  
GPs within the practice were asked to complete the survey below. 
1. Were you aware of this nutrition screening project being conducted in the 
practice? 
2. The medical management of older patients is very complex. Where would 
you place nutrition in your priorities of management? (i.e. within your 
limited consultation time, where does nutrition fit, if at all) 
 181 
3. What sort of nutritional problems do you consider or look for? 
4. Do you think that nutrition screening would be a useful addition to the 
75+ health check? 
- If so, are other follow-up strategies and resources necessary?  
Results: 
Completed surveys were returned by 6 GPs (response rate 40%) 
Aware of 
the 
screening 
project? 
Where is nutrition 
prioritised? 
What sort of 
nutritional 
problems do you 
look for? 
Do you 
think 
nutrition 
screening 
would be a 
useful 
addition to 
the 
75+health 
check? 
Are other 
follow-up 
strategies 
or 
resources 
necessary? 
No #6 too much, too little, 
too sweet, specific 
deficiencies eg vit D, 
B12 
yes ability to 
refer for 
dietetic 
assessment 
yes moderate malnutrition, 
micronutrient 
deficiencies, erratic 
eating, CHO intake 
with DM 
yes maybe 
yes usually in 
discussion of 
abnormal lipids and 
wt loss. Occasional 
MN older pts but 
apart from 
discussing 
supplements like 
Sustagen, usually 
refer on 
poor intake in 
b'ground of poor self 
care or after loss of 
partner. Documented 
wt loss or gain. Food 
diary in obesity. 
Lipids. Abnormal 
biochem. Alcohol 
yes education 
of GPs, 
knowledge 
of available 
resources 
yes depends on the 
issue. If overweight 
or underweight, 
frequent education 
given 
overweight, 
underweight, HPT, 
high lipids, diabetes 
yes, keep it! referral 
recommend
ations 
yes only when persons 
appearance 
suggests or when 
dx prompts to 
questioning e.g. 
Diabetes, lipids 
as before, and 
dementia, 
depression, poor SES 
yes developme
nt valid 
screening 
tool 
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Aware of 
the 
screening 
project? 
Where is nutrition 
prioritised? 
What sort of 
nutritional 
problems do you 
look for? 
Do you 
think 
nutrition 
screening 
would be a 
useful 
addition to 
the 
75+health 
check? 
Are other 
follow-up 
strategies 
or 
resources 
necessary? 
yes for most consults, 
it's low. At times it 
is the main issue 
1. obvious 
underweight, 
cachexic pts  
2. COPD & CHF  
3. low SES  
4. edentulous  
5. living alone 
yes MNA®  
course 
 
All of the respondents felt that the nutrition screening tool should be maintained 
as part of the 75+ health check, although nutrition was not always a priority of 
consultations with older patients. 
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Appendix H On-line Survey of GPs and PNs 
 
Nutrition Issues for Older Patients 
 
Q1 have read and understood the information supplied on the recruitment email 
regarding this nutrition survey project, its purpose and funding source. I 
understand that my responses will be treated in the strictest confidence and that 
none of my details will be disclosed. My responses will be pooled with others to 
provide an anonymous summary of overall opinions. Submitting this survey 
signifies consent, please do not include any identifying information on the survey. 
Results will be available from Barwon Medicare Local after 1 September, 2015. 
Do you agree? 
 Yes 
 
Q2  What is your professional role? 
 GP 
 Practice Nurse 
 
Q3  What is your gender? 
 Male 
 Female 
 
Q4  What is your age? 
 Less than 30 years of age 
 30 - 49 years 
 50 - 64 years 
 65 years or over 
 
Q5  Approximately what percentage of your weekly consultations are with 
patients aged 65 years or older? 
 Less than 25% 
 Between 25% and 50% 
 More than 50% 
 
Q6  Have you encountered any nutritional issues in patients aged over 65 years 
in the last 3 months? e.g. weight change, vitamin or mineral deficiencies, 
poor food intake. 
 Yes 
 No 
 
Q7  If you have encountered nutritional issues, please describe. 
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Q8  For the nutritional issues you encountered, did you take any action? 
 Yes 
 No 
 
Q9  Please summarise any actions for each nutritional issue 
 
Q10  Do you record the height (self-reported or measured) of older patients in 
their medical histories? 
 Yes 
 No 
 
Q11  Do you routinely measure body weight of older patients? 
 Yes 
 No 
 
Q12  If yes, how often would body weight be measured? 
 No specific frequency 
 Annually 
 At every appointment 
 Other ____________________ 
 
Q13  Do you record BMI of older patients? 
 Yes 
 No 
 
Q14  What BMI would you consider appropriate for older adults? 
 18.5 - 24.9 
 Greater than or equal to 20 
 23 - 30 
 Less than or equal to 25 
 
Q15  Does the BMI of the patient influence any advice or treatment provided to 
older patients? 
 Yes 
 No 
 
Q16  If yes, please explain how BMI influences your advice / treatment. 
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Q17  Have you suggested any of the following for older patients to assist with 
nutritional issues? You may choose more than one 
 Vitamin supplements. Please specify  
 Mineral supplements. Please specify  
 Multivitamins 
 Supplementary energy and/or protein drinks. Please specify  
 Referral to a dietitian 
 Referral to other health practitioner. Please specify  
 Other. Please specify  
 
Q18  How confident are you in providing appropriate nutritional 
recommendations for older patients? 
 Very confident 
 Moderately confident 
 Somewhat confident 
 Little confidence 
 Not at all confident 
 
Q19  Are there any other comments you would like to make related to nutrition 
in older people? 
 
Q20  Do you think you require any professional development in the area of 
nutrition for older people? 
 Yes. If yes, please list any specific topics.  
 No 
 
Q21  What would be your preferred format for this professional development? 
 Webinar 
 On-line self-directed learning module 
 Face to face seminar or workshop 
 Other ____________________ 
 
 
